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AboLit This - The Last - Issue 



A VoicQ From Industry 

Each to Do Whit He Docs Best, by A. M Bucche 

Gyncr.il Rlcciric's Vice Prusidcni tnakeb homu recunimcndaiions for n nniional 
scicntc policy deiiyned lo bolster the sagging technological efficiency of the 
US. 



Mend Thy Ways! 

Science and Technology at the Crossroads; Who Should Pay for Whgt? 
by Gabor Sirrtsscr 

More sound advice for pUiciny ihc funding of scieniine/luchnical ucilvllicb on 
u iiiuro ratiunal babis. 



Parlaying ihe Benefits of Federal D ^ ~ ] 

Techiioioyy Utilization in tlie Public Sector, by M. Frank I Icriman 

How can we exiract the Miust beneni for ihu most people from'Uic large 
amount of icchnology that's being develppud witli ux monuy? 



Rto in the Third World . - - - - 

Policies on Science and 1 ^rhnology jn Developing Countricr:- Research and Duvclop- 
ment, by Mosiafa H, Nagi 

A sociologist/demographer shows how the developing countries compare with 
advanced nations in R&D uxpendlturcs an J tuchnical manpower and points to 
some hopeful signs. 
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About This - the Last - Issue 



Witli this wmMkim Policy RcviQm ecaies 
publication. It is nuvwr easy to announce the 
end of a pcriodicalj and certainly this an- 
nouncement ii not made effortlessly. But, 
In looking back over '^PR*^ six^year history, 
we take considerable satisfaction in know- 
ing tjiat it has achieved much of what was 
intended. It has, wc believe, stiPiulatcd new 
interest in the interactioni of public policy 
with science and technology. It has docu^ 



mented the broad range of thought on 
maitefs involving science policy or the lack 
of science pulley. And It has helped give 
identity to the community of scholars 
and thought leaders writing and speaking 
pn the sub|ect. In marking this last issue 
of SP^, we can only hope that it has also 
helped to illuminate the path for a succei- 
sor. / CRT 
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A Voice From Industry 



On the day aftur our natlonaf e/ect/ons last 
Novembt'r^ Dr, Arthur Uuedw, Vice Presi- 
dmi = MO far the Genera/ Ekark Com- 
punVf toki a spell l>ound oudfefwc at Uie 
liuttdk Sdeiwa l-oltcy Colloquium what 
the U,S, should do to boknir It^ wtitiing 
I HI t ionul ti'chnuiotj leaf aff kkn cy . 

His lormuki is slnipk to siatc- not so 
stmpla to impk'mtfnt. It calls for univQr- 
sitki, prlvaie Industry. IndQpQndent 
laburatorks md tlw Gom'nment to 
Slop competing with one another and 
lor each to conccntrcito on doing what 
he does bast. 

Or, liuoche spoils out the specific rok 
thai he believes uach of the lour insli- 
tutiom should play, He points out that 
vigoroub^ compviiiion within each urva 
niusi be encouraged to ensure domestic 
leclinological efficivncy. 

fleru is a tntnscript of his talk, 

EACH TO DO WHAT HE DOES BEST 

By Arthur M, Bueche 

Science Policy — Past 

Let's start by summarizing — somQWhal 
blunily — tiic unique era of science and 
leehnology that has taken place since 
World War II, 

Firstj we in the tQchnical community never 
had it so yuod as during those 25 ycarg - 
and we may never have ii lo good again. 
The growth of science and technology = rn 
both people and money — was spectacular 
beyond anything even Vannevar Bush or 
James Conant could have predicted, The 
accomplishments - many of them - will 
be a source of awe and pride to mankind for 
as long as he writes hiitory, 

And all of this occurred without really very 
mt ch coherent formaj pollcy'^maklng. Wo 
made unprecedented investments in dc- 
fsnse technology because of national fear» 
V='e made unprecedented investments In 



sfiace technolugy bocausc of national pride 
(and maybe soniu fear) - and beyaust% lor 
a time, the American people warned and 
enjoyed Ihu thrill Ihi^ adventure. 

Our iiaiiona! "science and icchnolagy 
policy" was based to some CKleni on the 
hope that the results of these derensc and 
space expenditures would inevitably spin- 
off or trickle do ju and^ pretty much ot 
ihemseives, solve the rather undefined 
technical problems of iransportationi urban 
living, environmental protuctioni and health. 

The failure of the "spinoff and triekle^own 
policy" = it was more of a hope than a 
pDjicy - is among the cnuscs of our present 
problem. We should have foreseen it long 
ago. As one of my illustrious associates says, 
most of those deienie and space invest^ 
ments were so specifically mission'orienicd 
thatj if they had been managed TOO percent 
efficiently, there would have been no spin- 
off at alh 

Science Policy = Present 

In any eventj today in the 1970*5, after those 
25 years during which we never had it so 
good, we find vast numbers of people sud- 
denly saying that science and technology 
have led to unontleipaied harm. We icch- 
nologlsts are villains who must be subject 
to much closer eoniroh 

Also there are people - some at very high 
places ^ who have the feeling that we 
already have about as much basic scientific 
knowledge as we really need, and the job is 
simply to learn how to apply it bettor, 
"Technol^y transfer" is the buzzword and 
is all you need to know or do. 

Further, many who are outside the tcch= 
nical community looking in have become 
convinced that the problems of society 
demand **iystems" solutions^ and only "sys-^ 
terns" solutions, especially if the lyitems 
emphasize the contrlbutlon& of the "soft 
sciencei". 



Mydiiwhilu, inskfe tliu luchnical cuniniuniiVj 
wc aru in the tluoes unpiccudgniud 
iniiiJhpuclion, hwll'-duubi, sgnic ^L'l^-pilv^ 
agnni^iiiK re.ipj^r.iihj| -- and, if I haven't 
already uxhauiitcci the ulichys, svu aru bcjrch- 
irig lor the inagic thai will be provided by 
Mime marvuloub nesv coinpreheribivc Naiional 
Pol icy lor Scienut' and Tuchnolgyy. 

Scjunce Policy - Fuiure 

Wulj, \ 'm conviduni thai wc wll/ devulup 
ne^v pulicicL. ihai svill help Lechnology ^olvu 
nailonal and world prablcM^, Ceriainly sve 
can make inrporiani guph in thib diryetiun 
through studji?^, iong<ange pljinning, task 
larce^j commliucb, and oihcr approaches 
In which the thinking is likely to be 
dominaied by the lliinking of n omburs yf 
the icchntcnl cnmmunity liiemselve^. 

But o** ifiis day-aftyr=clyciion-day. peiiiaps 
it Ih apprupriaie lu reniind ourselves il'iat 
uur fuiuru Suit^ncu and Tcehnologs Paliciu^ 
will bu determined J batficatly^ by some very 
broad demoeraiic processes, 

n h use d a ys, when so m e pe o [3 1 c r J a i m to see 
sclenc«J as an enemy of mankind - and 
when u vocal nifndrity suggesls that we 
need less luchnology, not more = I think 
we iieed to remind ourselves lhat aur ^cien- 
tisLb and engineer s, jusL a& our elecied 
officials, have been generally quite respon- 
sive to the requirumcnii and desirusorihc 
majority of the people, 

ViQsved in pcrspuciivc, technology has been 
reniarkedfy sensitive to the mood of the 
public. And a^ these moods desires, wants, 
needs — of the majority change, the direction 
of technulugy svill continue to change 
accordingly. 

This, it seems to me, shauk) be a source of 
reassurance to the vast share of our clll^eni, 
those who find it hard to be "against 
prngress-* but svho are also concerned about 
the many problgiiis caused by the misuse of 
technology. 

The People Set Priorites 

Technical progress is broadly blamed — as 
wc all know so vvell — for ihc fouling of our 



air and the pollution of uur stream^. Bui 
loday'b ecolojjjcal hilUiiiion cantuH be 
wholly sep.iraied froni iIil; p.ist desire^ of 
peijple - frum decfblons niade "demo- 
craiieally" over the years in regard to ssMiai 
the majoriiy ihuught iliey svantud and 
needed. 

More than a generation ago - actually, 
starting in the year 1940 - our osvn cttm- 
pany tried sponsoring advertisen^ent^ and 
pruduciny dycunientarv films that drama- 
tized how pallution was even iheii defiling 
our lakes and ris'ers. The lespont^u was, in a 
word, d/^/t/cv whelming, hi the ab^'nce u( 
public froncom about the environment, il is 
not Hiiprising ilui the luchnologisis pro- 
duced for people what they showed - In ilie 
marketplace - that they svaiued most: the 
pQsverlul cars, more things to make Jobs 
43a5iur ynd life mare comloriable and less 
nionoionouSi and more and more power to 
keep ihese things running. 

Now, jusi in the pasi diree or l\=^ur years ■ 
with the railier sudden public awareness of 
environmeniai prooloms - the people's 
mood has begun to change. 

And technology 1:. changing right along wiili 
il, with or withuuL a formal slatcniciu of 
policy. 

Given assurance ihai the pcoplu really do 
want an improved environment, thai their 
priorities hu^'e changed, the scientists and 
engineers stand more than ready to reflect 
the ionor of the lirnc^. 

Indeed, many of you have laken the lead - 
over recent decades - in irytny to commu- 
nicaic the problems. But you, as scientists 
and engineers in this counir>' - like senators 
and congressmen = find II difficull to 
accomplish very niuch that ihu niood of the 
people does not support. 

The sanic yunural consldeiiitions apply when 
govern me ni turns lo the technical com* 
munlly for support of its programs. The 
challenge of a young, vigorous PrestdefU 
to "put a iTian on the moon within a decade" 
produced a technological miracle, But it 
simply would, not have happened if ihc 
people who carried out the space program 
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Iiaci not full Lhuy were gcuing broad sup- 
pori nrid cncouriigemcni from an intcrubtcd 
Arrierican citizenry, 

Anotligr uxanipigj ihh iy year^ ago, when 
secroi govern men I direcilveb dutTecd a 
program lo creaiu a nuclear weapon, ^cicn^ 
tisis and unginuer^ ■- as dmcm of a 
mUan ihcn wholeheariediy conimillcd lo 
winning a war - pruduced anodier 
miracle. 

Let me. along ihiii WnQ^ propose a hypo- 
ihetical question. It h inieresiing = 
aliliough purhaps idle - lo speculaiu on 
whai niighl happefi now if nueluar physics 
had iiamehosv developed 30 years slower 
ihan it did* Lei's assume^ for a momenl, 
U^^rt every thing in today's worlr is just as 
it is -= including the nation'b viry dlfferynt 
involvcnicni in a very diflercni kind of a 
wat - and il will not be for another three 
weeks, December 2nd, 1972, not December 
2ndj 1942, that sume people tinder iliy 
Universiiy uf Chicago stadium will demon- 
strate chain-reaction uranium fission. Will 
we have a successful IVlanhattan proiect? 

It's a hypoLhetical question ag I said = 
and obviously unanswerable. But any con- 
jecture about an answer should recognize 
that technology is remarkably democralic, 
dependent on = and reflecting -= the svill 
and objective and mood of the malorily 
of the people, 

jn sliortj I believo technology tends to strive 
toward what most people want at any ylvcn 
time. And iis record of luecess, when 
il has been broad iy supportedj h truly 
amazing. 

So? We're going lo respond to the wanti and 
need^ of people and to the pressures of our 
dernocratic insiltutioni. We're ping to re- 
spond to Ihc rcalitiei of the times, VVIiat 
are the realities of the times? 

U. Competitive Position Jeopardized 

VVejl, il seams to me that onn of the most 
Important of these "realities'* is that wc are 
at a turning point, as a nation, in how wu are 
looking at our competitive free-cntcfprise 
system. 



Wu have come to this turning point - this 
crossrgadb - laryw'ly becaube yf tuclinukigy-. 
worldwide teelinolog^'. Tcclmology has be- 
come a critical factor jn international com- 
petitive sucee^vi^ And the favorable inier- 
national competitlvu position of the United 
Stales is very seriously ihreaiuncd - threai- 
encd as it has never been belorc. 

Our "balance of payments" probiemi the 
seriousness of which is only beginning to 
be t'ecogni/ed the public at large, h - to 
a considerable uMcnt = essentially a "baU 
ance of technology" problem. Technology 
has become a selective v/capon of national 
policy - In Western Uurpoe, in jnpan, ir the 
UbSR. And our competiiors don't nec- 
essarily use our rules, Here »n homej the 
prificipal compeiition for U, S, indusirlal 
compAnics today is not other domestic firms 
but other nations. We*re In a whole new ball 
gamy. 

And, uf cuurse, our own domestic government 
policy is reacting, sometimes badly, to this 
new "balance of technology" situation. As 
might be anticipaiedi domestic governmein 
policy has become increasingly aciivlst ~ to 
stimulate growth, to gliminate recessions, to 
redistrlbuLe income, to seek selective incentives 
and penalties to guide the chai acter of eco- 
nomic growth == and thus icchnol&gy - and 
to keep us compotltive as a nation. 

The problem = the enigma - is that mucli of 
wiiai we do to try to bocome mufQ conv 
petiirve iniemaiionglly tends to make us 
less competitive domestlcQlly. The end re- 
sult, of course^ is that wc become less 
compotltive both domcsticai!y and 
inrernatjonally* 

Item; The government lecis it must 'bail 
out private companies that get in trouble, 

iiem: The goverrmiont fecli it must itself 
collect and disburse and itself i/^e more 
and more of the funds available for re- 
seareh and development — not Just for 
defense or space, but across the tech- 
nology board. 

item: The threat of governmeni R&D = 
takeover rorccs private Industries Into 
cooperative R&D evforts which, unless 



managed svlih exeupiional^klllj will 
reduce llic conipeiliivc ntiiuru ol 
AiTiorican indiisiriijsi which has pro^ 
vicled so mucli o( our nniignal 
progress. 

Policy lor the Job Ahead 

Our tlialjonyo, ihon, in sucking a nuw 
*;cicrice and technology policy^ i^ 

• 10 rcsipund Id ihe individual wants of 
Ihc people 

• to. respond io ihc pressures of demo- 
^ craiically tonsliluied insiiiulionb 

• 10 assure n.iUonal icchnoloyicnl growth 
and progress that svill keep us inlcr- 

nat i Dna I i y co mpu li l ivc 

• to do all ihis without losing the domestic, 
Inicriiali individual iipirii of compeiiiive 
free cnierprisu which has given us wlial we 
Si'Ck to preserve. 

The answer^ It seeniS to me, h to ensure 
our national luehnologicnl effidency — and 
thus uUr internaiional CQ/fipctillve position 
by dividing the basics obviousiy dirfcreni^ 
elements of the total job into discrete assign- 
riionis for universiiieSi private industry, 
indopefideni laboraiorieSj and the 
Governincni. 

We must do everyihing we can to devise an 
R&D struct urc that will reduce the svaste 
and confusion of govurnmenl competing 
svith industry, industry competing with uni^ 
vers' lies, and so on down the line. At the 
same linie, wc must do cvcryiliing we can 
to ensure oiir dommiic tQChno/ogica/ effh 
deiw\ by providing every opportunity for 
compctilion within areas to whidi parts 
of ihe job have been assigned. 

Competition between universities is nothing 
nesv, especially on Saturday afiernootis 
during the fall of the year, Bui their com- 
peilng sviih ihe people who play football on 
Sundays and Monday evenings would likely 
not be In anybody's best interests. 

Independent laboratories in spite of the 
"non profii" label - purely find slrengih aiid 
satlsfnction from competing against each 
other. 



I irust induiirial technical cofnpeiiiion is 
too much a pan of our. w>iy o\ lile lo require 
discussion here today, 

And even within and betsvecn guvernnieni 
agencie?., if their missions have been logically 
assigned; I see no harm in ihe kind of com- 
petition thai makes all of us, as individuals 
and team niembers, do a belter fub, 

!n other words, our iciufWe and *echna/agy 
poiky mmt -= in ilw iofUj rim — bv simply 
a nivans for seeking belter miys to ensure 
thai irACH WILL DO WHA T HE DOES 
liESL 

I'd like 10 give you a few of one man's 
ihouylUs about whai I ihink each can do = 
and siiould dci and svill do besu 

Hirsi ol allj since sve are laiNiny about sci- 
ence AND lechnology policy, vvV have the 
disiinction between those two terms. With- 
QUI becoming embroiled in any semantic 
arguments today, lei's Jusi say that ''sci- 
ence knows" and "lechnology does." 

The Uriiversitios' Assignment 

Science is the particular province of die 
universities in my mind, and tliey should 
locus their efforis in thai realm. TheyVc 
gotten off tliat track iargcly because prior- 
Jlies.in governmeni fundifig of R&D have 
tended lo distort llie iradiilona! university 
focus on leaching and research, Tliere has 
been far too mueh empliasis on mission- 
oriented work in the universities, and the 
consequence is a major threai to the struc- 
ture of our entire system of highur educatiorL 

I believe the uDivcnitlos should drastically 
reduce their short-range, technology-focused 
work. It is quite possible for science to be 
speculative - and long-range — and at the 
same lime relevanu You don't have to be 
shorL-range to be relevant. 

Purihcr, I think ilie universities should 
place more emphasis on new Ideas In key 
areas rather tlfan on developing large siablos 
£»f graduate studenis. They must return to 
the objeciivei of quality instead of volumc- 
of'OUiput (maybe societal trends will take 
care of ihaij), and pi a result we might as 
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well all rDcogni^t) ihpi ilio pcriud uf riJpid 
buildup of univursiijcs and graduaic scIiuqIs 
bhuuld be a ihliiy of ihc pasu 

Industry's Assignment 



aru uniquii in our socitnyj and ilicy arc ir 
valuable In hejpiiig make up for some ol 
ihe dgf icluni^ics in our sysicm. 



Technology Is ihe panicular province of 
Industry - Ici ii fulfill thai role. Tech- 
nology siu nsiride soejeiy's coniinuing 
sirugyle lo mako optimum use of limitod 
means to satisfy our vi>"lually Insatiablo de- 
sires. This procesiJ requires making trade-offs and their competitors aru wul! known 
to achigve ihu most effieieni utill^cation of 
resources and h the foundation of industrial 
cxpertisu. As such, It has been a cornurstonu 
of our traditional economic yrowth. 



These In'Jcpendeni liistitutionb liavu a roio 
in supplying lucimical aid to businesses luo 
small to undyrtaku work independently on 
their osvn. In addition, ihcy provide an jni= 
portrml niGans of pooling efforts and §cek^ 
iny allernate approaches to satisfying needs. 
These aspects of the work of the Batielle^, 



Hie profit system continues to be attacked 
by people who don*t undent and the iiec- 
essiiy of capital formation, Addiiionally 
there Is another - often unrecognized -= 
threat to industrial competition. ThI? is the 
idea that even though It may be somehosv 
accupiiiblu for industry to make a profit 
selling to individuals, it's wrong to make a 
profit selling lo the govern mo nt or serving 
general social needs. 



More important, however, is the cruativej 
pioneering role of iho non-profit and 
undosvmcnt-^upportcd institutions in per- 
lorming research on social problems In 
advance of society's general recognition of 
a need. These are the problems that are not 
yut well eiiQugii perceived to attract govern- 
ment support - or thoie that will be iMnored 
by universities because the required areas of 
study cut across the traditiono! departmental 
structure of our institutions of higher learn- 
ing. Along these lines, I think at onci; of 
the ouisianding job you Battelle people are 
doing on behalf of developing natloi'S 



It's OK to make a reiurn^on-invgstmcni selling ^^'^^^^^ ^'^^ Appalachia here at home, 
a machine that improves the efficiency of a Also of great importance, 1 believe, tho 



manufacttiring line, but = according to th? 
migliiy curious reasoning of some = it's 
hardly cricket to do more titan bieak even 
(if that) in inventing and manufacturing and 
selling a machine that improves the efficiency sibliltics 
of health services . 

You, the Battellcs, may be In ihe best posj- 
The fact remams that profitability Is siill the ^^^^^^ p.^.j,, objective advice and guidincc 
best measure of social efficiency we have be.n m Uie |ob of policy determination now 

confronting us as a nation. Why shouldn*i 



independont research institutions must take 
A iTiajor role In tho process of science and 
technology definiiionj and restructuring — . 
and assignment of broad basic respon- 
that IVe been talking about. 



able to devise. 



Only the most Intense continuing competi- 
tion betwem Mustrm — will assure the 
development of the comprehensive measures 
which industry will have to have In order to 
make the IncrQasingly compIcK tradcK)ffs of 
the future — trade-offs that will encompass 
such profound problems ai the svorld-wide 
dlitribuijon of resources as svell as the pro- 
tection of the environment. 

Independent Laboratories' AssignmBnt 

The non-profit technical R&D institutions - 
and the rcsearch^onducting foundations = 



you serve as an essentfal — and badly needed 
= bridging mechanism between government 
agencies and th^ industries about which 
these agencies frequently know all too 
little? ' 

In this regard you can give ui, in industry, 
invaluable help as we seek to increase lndus= 
trial participation In Federal panels and 
committees - the OST's, NFS'i, OMB's 
and newer agenelei - lo that we £an make 
Qur ipproprlate conirlbuiions to the day- 
to-day work of establishing science and tech- 
nology policy, Wc urgently need to increase 



guvurnmcru-indusuy rapport by encouraging thai iliey do noi cither advurieniiy or 

such ihiiigs, for uxamplc. as rayiprocal iniern- inadvcrittnily - sUfle icchnoiogical advancu 

&n\n ai managurial luvolbj pariicularly wlih In regulated indusirieb. 
yovurnmuni agunijic^ who^c charters deal with 

auacking niajur bocluial ills. * Govornniynt should undertake ri^k^^liaring 

programs with industiy on those vciy large 

or coursi^, I trust ilic non-profit, indupundeni programs of national importanei- such as 

oryani/aiions svill do all of ilicsc jobs I ihu breudur ruactor --- which industry can^ 

have suggested lor them compeiliMyl noi aflbrd to undertake alone. 



Government's Assignment 

NoWj then, what is the role pf the Gover/h 
imni in all of this? Again ^ I offer one man's 
opinion, 

rirsi of all J it Is Governmeni's job to pro- 
tect the viability of our sc/^nce bgs&. The 
best way to do this is tlirougli greater sup- 
port of unfvyrsity research - but, let mc 
emphasi/e, non •mission -oriented research 
with emphasis on tiuality not quantity. The 
DOD provided sonic bub-rosa support for 
ihb kind o1 univursiiy science for many 
years, and we must be eiornally thankful 
diat it did. Now, liowevur, as the National 
Science Foundation*! role Increases — and if 
the NSF knuckles under to increasing pres- 
sure to emphasize shortMangCj mission- 
oriented grants = we have cause for serious 
concern. Being aware of the need for 
"relevance'* is essential i but the fact is that 
we simply don't know enough to apply 
mfss/on-Qtidnra lion to basic science with 
yreai certainty. 

It Is also the Govcrnmeni's job to lead in 
defining national technology reijUiremeniSj 
to appraise the adequacy of the preseni siruc- 
tiire and mechanisms to meet the require- 
mentSj and to iniiiatc changes in structure, 
mochanisms, and al locations of resourcys 
where the situations warrants. 

Here are somo specific examples of actions 
I think the Federal Governmcni should 
lake in this area: 

• Government should, with care, mcrcase 
Ks support of social science R&O. Many of 
our problems today are obviously more 
social than technical in naturo, 

• Government sliould examine the laws 
and actions of regulatory agencies to eniure 



• Government should encourage ■ fiiian- 
cially, if necessary — small industries to 
colkiborate in conducting li^D programs, 
cither through existing non-profit organi- 
sations such as liattelle or through the R^D 
efforts of trade associations, 

* Government should encourage in-its-own- 
house growth of skills in teclinology iransfer, 
partici'iarly \n collaboration wlih industry; 
lor example, it should bring the proficiency 
in this regard of the National Institutes 

of IHeallh and tlic Department of Housing 
and Urban Development up to the level of 
the Atomic Energy CoinmissiOMi 

In short, It is essential for the Government 
to provide sufficient stimulus, and perhaps 
support, for icchnology to ensure tliai the 
loiui nationni technological cffori Is adequate 
to proteci our international compctliive 
position. 

We have talked of the "responsiveness" of 
technology to the needs and wants of people. 
Viewed tliis way, GovernmeMi's role m the 
technological process is to channel the pub Ik 
will Into support of coordinated programs of 
a size sufficlcni to Improve the chances of 
success. 

Today's great challenge for Government, 
then, is to devise new and more effeciivc 
institutional arrangements — to achieve some 
kind of order out of the jurisdiciional hodge- 
podge {productivity vs. environment vs, 
energy, for exampic) that smothers some of 
our best technical efforts - and make it 
possible for people to reap the full benefits 
of our nation's unparalleled scientific and 
engineering skills, 

In doing tliis job, our public servants - those 
elected yesterday by competitive, frce^election 
processes - sliould not forget that the com- 
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p^Hjiivy rrcc-cniurprlsc markeipkcu pcrniiis jimited lo what ihe private sector cannoi 
pcoplu 10 say wIku they \h\r)k-, and show what adcquaiciy do for ilsclf, 
lliuy want, tvury bit as doniQcraUcally as 

do Qlcciion.. and on a cnnsuni day^o^cJay ^ ' ^uo^s that's whai I'm trying id say svhcn 

i suggest that the basis lor any naitonal 
encu and technology policy must dimply be 

Governmuni support and purformanec of ro- ihai "oach must have the opportunity io do 

search and developiTiant - jusi as Govern^ what hg does besi.? 

mQin activity in every arena nccdi to be 
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Mend Thy Ways ! 



/M futlwrly advk'V to tha bCicntifkl 
technical commutiiiy und to Govemmentf 
indusiryi universllfo^f und lubor^ b offered 
by Buttelle's Director of Planning t/5 ihe 
key (a (he miionul upplimion of iechnical 
und scientific tvbuunes iuwutd the mititlun 
of laduy's pmbleni$. 

The profound chunyv^ ushered in by the 
1970% lie saySf coll for u 'Yvnaissunce*' in 
two ureas. First , the scientific I (echnical 
community mmt force itself to become 
limh triurv acutely responsiya und udupf' 
able io the needs of society. Second f 
Guvernment, industry^ and labor niust 
form worhablej realistic, and efficient 
'*caulltions*' with one another bo that 
wience and techno Itjgy can be put to 
better use in the interests nf r .ankind. 

Here /i his exposition, 

SCIENCE AND TECHNOLOrsY AT 
THE CROSSROADS: WHO SHOULD 
PAY FOR WHAT?* 

by Gabor Strais^r 
Problem^ of Suciuty 

Changes, TtJtJay niuru ihing^ uru wliniiHiiig 
la^lur than wver hcjuiu, 1hy Igvuia^u wg 
uxL'ii un our faiu ifiruugh lethnulugy and 
uilwr mcan^ h unparalleled In manS 
hi^iuiy, Thu irruveolbiliiy g| many u( uur 
JClion^ is inyreahiny in hunlhur and hevQiily, 
Nalltiiis all uvci llu' wurld aiu uauglu up in 
a lue^aniinaiiun u\ \\m vaUiub and a ru* 
iH'durlny ol iliuir priiHUk'b. 

Dkpuiitif^, RgKHiitt> arg ^iiaingd by ihg 
wuhibnHul uHucu uI pupulaiioii ingrgabg 
and the yveMiMng e>i|it;Liaiiuii^ ol" pgnplg^ 
gygrywhuri', Theiv I** a gap bglw^un uur 
aspiraiiLMb ant' wlial svu yan afruid, A^ 
prt»^gnl ihis pp h intreasini^. Fur ilig hake 
i)\ wtiikl urder, Huinehuw we misi ariusl 
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I Ihh ovgr-widoning gap and ihen rgduce il. 

Three obvious ways in cQmbinaiion tonie 
10 mind lo acgumplibh [hh.. Orig. wg musl 
becomo niore suleciivc in our abpiraiiuiiH 
and more knusvlcdgeublg abgut uady-off&, 
roalii^ing thai a chuicu lo gul Rinigihing^ 
auiumatically (gygn if only Implicilly) pru- 
uiudeb gelling uilier thingai due lu uvurall 
resource limilaiiuns. Two, ihruugh lech- 
nulogy and oihgr mean^, wu \ms[ continue 
lo ^irive lor ihc ingenious and efTlciuni u^q, 
a^ well a^ flic *'recyt:ling" ol our anibignt 
naiural re^ourcgH. Tlifge, we ?ihuuld ccm- 
ggnlralg nol only on huw lu makt^ Ihings 
bgllur, bui albo un hosv lu u^g Iheni 
beuur; thai ib, wo should be rocusing as 
much un iliu erfigiuney uf tun^umplion a^ 
wo luivc bggn on ihg ufflcienQy of 
produuiion, 

Wg po^lulalg nalional prugranih in ihe U.^. 
in such dgbirablg argas as health care 
delivery, educallun, gconumic developiniMii, 
and ihe amelioralian □! giivirDnniunia! 
polluilun or urbari blighl^ among many 
ulhetb* M(3sl of iheHo are dulunblble In 
Iheir own righi. ll \% svhen we try lo pui 
Iheni all loggihgr thai sve run into Uuuhle. 
Kor QNanipfyj ihg rallonaleb for such de- 
sirably ellurib are ofien in cunlliet. Or, ihu 
total costs ul' individUiilly tjutiirably and 
dqlgn^jblu Fudgral pro^rairis may gxwyud 
noi only ihg Federal hudggu but tlig GNP 
niaiiv liniy*> uvur, 

Today, more Ihan uver, the cnuniiy ngeds 
to avail ilngll ul thg kind ol raiiunal 
approaches ihai the KLigniing/technical 
uiirninuniiyj in ct)nihiiiaiiun with iiiluMh 
cuuUI pruvldUi in coming lo giips wllli doi 
pruh^ing national problunis in woim 
nuiUially mnsibtgnt labhinn, 

The Nation Versus the Seiettlilic/TeihniLul 
Utale, Unruriimatgly, wu linti oiuselves in 
ihis sii Hill ion at a llmg wlicn lliu nation as 
i\ whoiu and the stcjuniilic/iechnieal MMale 
are ^ompwhai at odds with one aiiiJihgr, 
rhg aiiii-w.ir inovenienl ol sLiijely unlaiily 



developed into an jntNscioiidc and 
-technology mood. Also, iocicly has 
violenlly rcacled lo some of the dclqiorloui 
sldD cffccis of Us own decisions (for cx- 
amplUp polluiioni urban bllyhl, loxic side 
effects of herbicides and pcsllcldcs, clc.j. 
When thebe have manifcilcd ihttmiclvcs 
throuyh the appllcaiion of iQchnQlogy^ 
society pidccd the blame on sclency and 
lechnolggy. Thus the technology assGss^ 
niun* concept wai born. Of late, it is 
beginning to bu recognized that it is wrong 
and even destructive to blaniD science and 
teelniQlogy for ihc ncyativc conscqucncei 
of socio-political, or sodio-cconomic decl- 
sionSj even though iciencc and technology 
have been used in the process, 

Problems of the Spientific/Technlcai Estate 

It would also bo sheer folly to blame 
society solely for the drlfling apari of thy 
nation and the scicntific/tochntGai com- 
munity, There may be some confusion 
within the scienilfic/technlcal community 
about the nature of its role within society 
as a whole. 

Why Scienco and Techno/ogy Ar^ 
SuDported Most of the financial support 
that the sclentifjc/technical community has 
enjoyed in the past can be directly traced 
to some "marl^Ql-puir', whether stumming 
from government or industry. Tliis is true 
of the entire ipectrum of scientific/technical 
activities ranging from Basic Research 
through Applied Reiearch to Technology. 
I am willing to defend this ussertionj if 
you allow me to add the modifier of 
"Targeted" to Basic Resoarch. This, In- 
cldenially, rarely bothers the researcher 
himself. 

Tliu lluh's sliafe of support for seientilic/ 
technical aciivltiei comci from government 
or industry, when two conditions prcvaih 

(1) When goals are lilghly science/ 
iQchnojogy-dcpendeni, and 

(2) When the govornmeni or Industry 
believes that the scientinc/technlcal com* 
munlty is able and willing to help attain 
such goals. 



Relying purely on aiiruisiic rationales for 
the financial support of science and tech- 
nology would result in support thai Is com- 
parable to what other endeavors of our 
Western cultural heritage arc receiving, 
such as art, music, or philosophy, for 
example. 

A Hisiork Pcnpeciive of Support for 
SciencQ and TBchno/ogy, During the 19S0s 
. and 1960s about iwo-thirds of our entire 
Federal budget was spent on national goals 
and priorities In the areas of defense (POD), 
space (NASA), and atomic energy (AEC). 
Programs l-^ develop new sophlslicaied 
weaponi systems, to go to the moon, and 
to develop large-scale nuclear devices 
eritically depended on scientific and techni- 
cal contributions. Yet, the bulk of these 
huge expenditures went for *'nonsclentifie" 
things, such ag physical plants, materials, 
labor, production, etc. Only a **rglatively" 
small fraction was spent fi iclcnce and 
technology, per se. 

Hence, science and technology have cn^ 
Joyed a unique combination of two desir- 
able characteristics. They have been (1) 
critical to the attainment of our national 
goals, and (2) they have been **rolativcly" 
inexpensive. For Iheso reasonsj support 
for scientific and technical aciivltles has 
grown at an unpreGedenied rate. There 
were no misgivings about such growth, and 
perhaps oven less about the efficiency of 
the scientific/iechnleal process as suchi But 
why shuuld there have been any? Not 
infrequently a multimillion-dollar hardware 
systcni produciion had lo wait for some 
scientific/technical breakthrough which may 
have cost, In sharp contrast, a mere one 
hundred thousand dollars - and often 
niuch less. 

Naad for Some hUrospeciions, It b 
imparaiivG that wu recognf^e at this junc- 
tion ihal (he generous past finandaf sup^ 
porl for our actfvltio^ was proyldud by thv 
socio/po/li/ca/ syBiom, not because sociciy 
and (jQvernmcnt vfewed sdenlim and emjh . 
ne&rs as an unusually deserving spoclgi 
bm'd. Most of the support ms lorlh- 
mnhm because what the schnUsls ui^d 
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eiiglneers hud io offer s\m both (1) ''rala^ 
tiuely" invs pensive: and, even inoru 
impoiiunl (2) vss&niiul to ihe pursuli and 
eifia/nmvnt of those obiQCtivc^ which the 
nation then avuidsrud of primary 
.. Importance. 

ir you quusiion ilie ViiMdiiy of Ihi^ assur- 
lion, gomparG, for exaniplc, ihc monlas 
spent in the ISSOs and 19605 en basic re- 
search in eldcironics, with ihosu dcvoicd lo 
similar endeavors in aiUhropalogy, 

Such iacis musi by rcgogniziid as well as 
adapted to^ in view of current rcalitius, by 
tliQ sciciuiftc/icchnical communiiy, bofurc 
the rcjalionship Uial il onjoyod with thu 
rest of the nalion for gyur two decadgs can 
be reosiabiished. This will be anything bui 
uasy, siricc it call§ for numerous realign- 
ments wiihtn the scieniiric/technical com- 
munity which niay connict with the vested 
jnigrcsis of lu luadprs. 

The dependcncg of ihu naiian and tlic 
sereniific/tcchnical communjiy upon uach 
oihgr for their mutual benefit h past 
history, prcicnl roality, and Is a dumon- 
^irable fact for ihg fuiure. Howuvcr, the 
nuiury of this relationship must be based 
primarily on naiionui needs, rather tlian 
the other way around, Nole that this is 
noi a yuneric dopariure from past praclicej 
uvun though the character of the rclattan- 
sliip yol obscured by the highly 
technology -In tensive nature of most of 
our major nnlional programs during the 
•50s and 'GOs. 

Turning LitibiUly Inlo Qpporluniiy. As 
alluded lo before, today theru does exist 
a chasm between the nallon and Uio 
sclenilfic/iechnical esiate. Rather than 
Ireallng Uiis chasm as a liabilily, wg should 
view it ah an uppuriuiiily lo be bridged fui 
the benefit of thu naliun as ii whole, as 
svdil AS nf thy scicniilic/igchnieal 
CO mmuniiy. 

The Nature of Emerging Naiianal Needs 

Thi* Chtintjlnij Nature of Sociely 's De- 
pendence on Science and Tcch/fohgy. 
What wc are experienctnu (uclay Is a 



chanye in die dugreu, nalure, and dy- 
pendunci] o\ our emerging naiional and 
industrial yoals upon science and 
tcchnoloyy. 

While ihy soluiidns lo most of our prob- 
lems will continue to depend heavily on 
Science and technology, lor a while, at 
leastj they will depend less than ihey used 
to, on new scionce and iQehnology. This 
is so because what prmmrily impedes 
progress today is /lot a wniU for more or 
belicr science and technology. Ralher ii is 
due; (1) lo the inadequacies of our other 
"enabling mechanisms", and (2) lo our In- 
abilities lo orchoslraie off-shelf knowledge 
from the various disci pline^i, to create the 
l<ind of interdisciplinary appruachcs which 
are reciuired for tlie solutions to most of 
today's problems^ 

Dfspcjriiws Among Our "linubh'/ig Mechu- 
n/'sms". Our scieniiric/lechnological capa- 
bilitiys, wlien vicwad as "enabling mecha- 
nisms" have way outrun in cjUaiUity, 
qualilyj sophisiication, and erfccllveness 
most of our other "enabling muclianisms*\ 
Thesu include our abilities to (I) govern 
ourselves, (2) to resolve sociclul conllicis, 
(3) iu "agree" on what a belter quality-gf- 
life ib, (4) 10 render law and Ju^iice, (5) io 
decide the kind of educalion we need and 
then provide It, (6) lo delerniine the kind 
of licallh care we should have and then 
deliver it^ (7) to resolve public versus per* 
sonal riyhls in a pluralisiic socleiy, (8) lo 
differentiate between and cope with 
governmeiU-iniposcd risks upon, and sclf- 
assunied risks by the individual cill/'en, 
(P) iu effeGiiveiy arbitrate hosts of in- 
dividual iy defensiblu, but when taken lo^ 
geilier, conflicling posi lions for some 
common good, and (10) lo develop policies 
and mechatit^nis whereby elTeeiive lesuurce 
devcldpmcnl and etjuilable public consiimp- 
tiiin could be brought inio sonie belter 
balancej thus reducing diNpariiies ihai 
gencratu confllcu, 

As a result socieiy began lo view I he ini' 
prove men l of these less^developed but 
essunilal "unabllng meclianisnis" as more . 
impn riant than lo cone enl rate on the 
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furiher fine-iuniny of sciencu dnd lech- 
noluyy. Hqhcq iciencQ and icchnology have 
been riudyud frum ccnier sUgc. 

Luck of hitmcfisciplffiary Cupabiltifes. Our 
difficulUcs in building iiUerdiseipllnary 
icams^ 10 nddrcss prublcms wfioH- §glu lions 
are niullitJisciplinary in character, havu boun 
ircaiud u><lynsivy|y in I he litDratury, Lci 
ma iusi say thai many insiilulional, 
dibeiplinary, poljlicalj and olhcr coaliiiunb 
will have lo bu rgalignyd buforc effeciivc 
inlerdisciplinary eapabilliios could conic 
InlQ bmng. I cxpcci thai many old "build- 
ing blocks'* will remain = even if in dif^ 
Icrcni gombinailons and wllh ^omu modifi- 
gallons, Al Uic bamc lime, some of ihcsc 
blocks will disappgar aliogeihcr, and some 
necessary new ones vvlll u merge, perhaps 
for the fir si lime. All of this will pi-abab|y 
, raise havoc wilh existing IniiiUitionai lys- 
iemSj and vesied iniDrcsls. 

Aru We on the Threshold of ,a Needed 
RenaiiiancQ? 

Tfw Ncud For, and Rewards of Adapt a- 
bi/fiy, Whai docs all ihls add up lo? Pro-^ 
found chanycs arc In ihu offiny ihroughout 
I he worlds calling for niuch yreaier adapu 
ablliiy by ihg scieniific/iuchnlcal comniunily 
than whai ii ha^ become aceusiomed lo 
during iho pasi quarter of cuniury, Whai 
we may be lalking about is nothing short 
of a needed renaissance. 

Fires for such renaissance arc fanned by 
obvious ecQnomic and soclul prussureb. 
At the same time thuy are dampened by 
ihosc who are most ihrenloncd by ji; arid 
wlio, inciduntally, are ofiyn In posiiionb to 
generate the greatest ineriia. 

Yet, such renaissance is one of iho pru- 
reciijj.siie^ to rggsiablishing a constructlvo, 
effective relationship between ihu nation as 
a whole and the scieniific/iQChnical estate. 
As a result, the ^Mnarkui^puH" for scieiwe 
and technology (even If In different forms 
from what sve have been accusiumQd lo) 
could get a substantial boo!iL Thii would 
be in the busl Inluresl of not only Ihu 
^cicniiflc/tochnlcal communiiy, but also of 
Ihu mulon l\% a whole. 



Renaissance DoQstiU Co/m C/wup or Eusv, 
I, as a member of Ihg sclenlific/lechnical 
cummunity, must admit to viewing the 
dcvelopmcnls with some apprehchsion, 

1 see, with increasing frequency, references 
in the press to the eroding influence of uur 
Office of Science and Technology, 

1 wonder about the abilllies of our scien- 
tifie/ technical communiiy to join forces 
Wilh Olhcr "enabling mechanisms" and 
disciplines, in light of the nature of the 
dialogues belweyri our National Acadeniy 
of Sciences and our Naiionai Academy of 
Engineering. 

I see our National Science Foundation, 
originally created and staffed to provide a 
"balance wlicer for the support of basic 
research by tlie grunt-mode operation, 
attempting entirely different roles, unsuit- 
able for them, without appropriate and con- 
siderable changes in their organization, 
approach, and pursonneL 

I iQQ universities clinging lo obsolete 
technical (us well as other) curricula In 
light of the needs of the '70s, without 
making sufficient headway In training mem- 
ben for the kind of interdisciplinary teams 
that are badly needed today and are 
essential for toniorrow. 

Specu/aUQns on Our Epi(aplL One cannot 
help but wonder if history will recall our 
generation of scientists and engineers as 
the one which reached f^or and captured 
the moon - vvhich brought forth medical 
progress, the like of which would have 
been considered miraculous a mere 
decade ago - and, whose efforts wore 
primarily responsible for the niore tlian 
doubling of the standard of living in less 
than one generatjon, All of those feats 
derived from our scicniinc/engineeriilg 
talents. 

But what about our nontechnical talents, * 
visionj and flexibility as members of 
society? Will we also bo recalled as the 
generation which could not adapt to the 
changes ushered In by the 1970s, and the 
world had to svali for the ncKt generniion 
of scien tilts and enginucrs to help It solve 
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iU pmbicnn? 

Who Should Pay for VVhat? 

VViihoui making sonic visible proyiubb 
toward ihe nuuded rt^naissancc rilludcd lo 
bcfurc. It h difnculi lo be ^pcgiric about 
who should pay tor what, since we seem lo 
bu tackiny bome railonal and agceplcd con- 
lex I in vvhlcH to do so. 

Technology and AppJ/ed Rvwarch, 1 1 is 
reasonably clear who should pay for lech- 
noloyy. Namely, ihe user. One can also 
aryue lliai by and largu he sliould also pay 
for applied rusearcli when U is viewud as a 
necessary endeavor lo fill some gaps in 
ieghnology before ihc laitor can be put lo 
use, Thi^ 1^ a raiher slmpHslic vicWj but 
basically, I believe, U is gorrccU 

At Ihe same Umo we musl reali?.o thai 
loday li h Impossible to view iQchnulogy 
ouuide ihc combined conlc>;ts of govern- 
ment, Industry, labor, and the ever more 
complux marketplace. All of ihese yreaily 
impact on decisions concerning what luch- 
nologius lo develop, for what purpose and 
for what markets, Basjcallyj ihe name of 
the game is conipctitivGnusi on the worjd 
markci, which in turn greatly depends on 
productivity, 

The ability of the United S la teg lo cNert 
subslaiiilal control over niosi of the 
world's QCoiiomlus is diminishing. With 
trends toward reduced trade barriers and 
vastly improved communications and trans- 
porUiilyn systems, the ^Shrinking" of the 
world Is acculerallng. Many old political 
praciices and geographic barriers are 
ceasing to constrain 'he currcni movement 
to ward a "mare Inlygraied" world - a 
world where no part remains totally un- 
aflcciud by what happens In most ol Us 
other parib, liencu, allempilng to view the 
U.S. outside sonie world contuxi Is simply 
naivu, be this in the area of science and 
tudhnology, nr trade, or even I He stylus. 

Undyr thu label ol' ^'Yankee Ingenuity" 
new cualiiioiih must bi' formed (I) lu im- 
prove our produclivlly al home and (2) lo 
compute succesHi'ully m Ihe iiuurnailonul 



marketplatei Unlci§ WQ do boihj sve as a 
people cannoi coniinue with ilvj lire styles 
to which we have become accusiomed. 

Insofar as the domestic bcene is concerned, 
the chronically low productlvliy Increases 
of ihc '"icrvicc sector" (which now repre- 
sents over 50 percenL of our lolal national 
labor force), markedly depress the national 
average. The produGliviiy of the service 
sector simply musi Improve, Success in this 
endeavor will greatly depend on imiovaljon, 
especially technological innovation - a 
great □pporiuniiy for science and 
ieghnology. 

Insofar as international markets arc Con- 
cerned, it is generally recognized that our 
best hope lies in teehnology-intansive 
products, especially where thu process of 
manufacturing has not ycl become "routine" 
or easily "cQpiablQ", ThiSj again, certainly 
represents fertile grounds for bcicnlinc/ 
technical opportunities^ 

The combined conlcKts I ^pokc of before 
would create the nillieu in whicli ussenlial 
national goals and scientific/tychnical 
opportuniiies could be more easily realised. 
What ate thuse combined contexts or 
coalitions? Basically tliey represent changes 
in the attitudes of Government, industry, 
labor, and markoi sclecliviiy. 

In the case of the GLmmmuni, many iii- 
duslriallsts feel that bome of the current 
antitrust legislatioti no iongcr serves thu 
purpose for which it was ynacied, while at 
the same time It handiciips U.S, In- 
dustry on the international markuu Also, 
some small businesses cuiinoi take colluc- 
live advaniagy of ^ome Rt^D or other 
resources which praclicu, Ironically, may 
be not against but in the public interest. 
Hence, why nut re-exaniine and cluinge as 
appropriate. Insofar as our patent laws are 
coney rnedj allegedly borne similar aiguniunls 
hold, One example is the nuiiiyrous U.Si 
patents which can be licensed only on a 
nonej^clusjve basis.' There Is great rc* 
luctancc to undertake Uiu turning of such 
palyius inlu marketable and hoiiufully . 
profitable produetb on this busls, The 
process is risky and expensive, and unless 
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ihc cnireprcnuur has lomc proicctton 
again&t oihers moving in on \V\m, he will 
be reluciani lo proceed. 

In ihe case o\ indmiry, genuine aiicmpu 
lo increaso producilvily and become ieis 
reliant on "proleclioniilic" mQaiurcs mi 
"sub.iidlus" arc called for. Howeverj unless 
the cnvironmeni ii conducive lo turning 
a fair profit j industry cannot be expected 
to champion chanyes in this dirGellon. 

In case of fab\.% ji must rgnli^c tliat unless 
wc as individua'sj as indubtriehj and ab a 
nation remain c Dmpeiiiivc, wd will all lose 
out at the end. Such eompDtitiveness Is 
strongly dcperdent on productivity. An 
active ndvcr:iary altitude about how pro- 
ductivity increaies should be shared (g.g,, 
increase in reai wages) is futile, as long as 
we are having difficulties bringing aboui 
sucii incrcasas in the first place. Other in- 
eroases arc usually inflationary and hence 
non-real. 

Insofar as nmrkot selectivity is concerned, 
we should realize that there arc certain 
Induilriei within lliQ U.S, svhere irryspgctivc 
of what wc dOj wo could not become 
competliive, Wy should try to dutermlne 
where and when lo 'Met %o'\ so that our 
resources wonH be wasted on a "losing 
batt|c"j but will be spent on "win 
situations". 

Tliese are the kinds of necessary changes 
before we can rationally determine what 
technologies to suppurt, why, by whom, 
and for what markets. 

Qmic Rtiwmt/h Who should pay for basic 
research Is a more coniplicaled issue, but 
fur different reasons. This activity is diffh 
ciilt to relate lo deiirable end products, yet 
il represents the wellspring for applied re^ 
search and teehnoloyy. It h clear that gnu 
Cannot ^'schedule a discovery" resultiny 
rroni some basic research efforts, Hence^ 
ration allziny support for basic research on 
the basis of prospcgilvc payuff is not 
feasible, Why, then, support basic roseareh 
with payoff In mind? 

First, If we nought support for basic le^ 
search on the basis of altruistic considcra* 



tloni (icicncG for science's salce) alone, 
the support wc could expect would sfirink 
to something that ihe fine arts are unioyjng 
today J as mentioned before. Second, even 
though we cannot rationalise bailc research 
with prospective payoff In mind, reimspec^ 
tfi^e evidence, as to the ultimate utility of 
basic reiQarchi is in abundance. Here are 
some examples: (1) MaxwelMs welUknown 
work al Cambridge in iho last century 
directly led to the development of today's 
enormoui and world-wide eiectronics in- 
dustry; (2) Townes' applied research in the 
usg of molecular levels to build a highly 
aecuratc clock led une>^pcctcdly to llio 
laser, vvilh many proven and expeeicd ap- 
plications for the benefit of mankind; 
(3) obicurc studies in polymer chemistry 
spawnod the naiion-s huge plasties in^ 
dUsiryj (4) Fermi's sludies in artificial 
radioactivity paved the way for atomic 
power plants; (5) modest studies in hor- 
mone and steroid chemistries led lo 
birth control pills. 

Also, ai mentioned before^ basic research 
serves as a wellspring for applied reioarch, 
and In turn, for technology, Therefore, 
without basic research our scientific/ 
technical progress would uvpntually come 
lo a halt. Ihh wutMd have dire conse- 
quences, since, in iurnj economic [.rogresSj 
as well as improvements in our standard of 
living or quality of life^ extensively depend 
upon scicntific/tcchfiical progress. 

Vet, if We were lo ask: "How would we 
divide X number of Federal dollars for 
basic research among the yarious scientific 
disciplines", I wonder If we could offer a 
dylensible answer. How much basic re- 
search should companies undurwrile, and 
huw shn Jd specific areas of investigations 
be selected? Wlicn is it appropriate fur the 
Federal Government to support basic re* 
search and in what flglds? These are sume 
of the ever-present nagging questions. 

Whether or not a given basic research effort 
will "pay off" is uncertain. Hence, under- 
writing It involves a risk. Wlicthgr or not 
such a risk is undertaken by Industry, de- 
pends on three Ihtngsi (1) the ostimaied 
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probabllily of thy "payoff", (2) the mayni- 
Uidc of ihc '^payoff^V and (3) ihg accepia- 
bilily of Lho sIzq of iho roquirgd initial 
invcsimyni, There arg many in^tancgs 
where all of these three requifemenu are 
met and as a result industry spends millions 
of dollars on basic roseareh, Perhaps the 
pharmaceuilcul induiiry Is as good an 
CxamplD as any, 

Bui, svhai happens when a given oppor- 
luniiy gets superior marks on ihc fjf'si two 
criteria, but because of ihe complcKity of 
ihe opportunity vis-a-vis the fragmentation 
of our industries^ or bgcausQ of the size of 
the required initial InvDStnientj no one 
GOiTipany, industry, or group of induiirlei 
can exploit the opportunity? What If such 
an opportunity Is definitely in the national 
interest? Should^ then, ihc Federal Govern- 
muni provide support? If so^ how? Arc 
there past cxaniples? Was the phenomenal 
improvemcnl of our agricullural pro- 
ducllvliy one iuch cxampio? Might the 
future dcvQlopmenl and use of the nation's 
integrated unyrgy resoureei be another? 
What might be other candidates? How 



should we, proceed? 
Conclusion 

It Is diffjcult to see how significant 
siridgs could be made in any of these 
directions wilhout the renaissance men- 
tioned yarlier. This has two parts. The 
first concerns the adaptability and re- 
sponsiveness of the scieritlfic/iechnjcal com- 
munity to the needs of society. The 
second has to do with Improved coalitions 
among government, industry( and labor, vis- 
a-vis belter selected marketSi io that science 
and technoloyy could be belter used in the 
interest of us all, 

In the meantime^ decisions wiJI continue to 
be bubed primarily on pollllcnSj flscalj and 
other special consideralionSi sviih Insuffjclcnt 
QKaminaUon of substantive alternatives and 
consequcncgg in lerni^ of "opporiuniiy 
costs" and "niarylnal utlllties'v when thebu 
arc viewed in the broadest possible social, 
polillcalj economic, technical, and Institu- 
tional contuxii. 
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Parlaying the Benefits of Federal R&D 



In Urn past fewycars^ I he expresshns ''lech- 
nology utilisation and "technology t rgiis- 
fer" have appeared with Increasing frequency 
More and more. Government agencies are 
recd'gnlsing the desirability of establishing 
wachlnery for translating their research 
findings Into useful products, processes, 
or programs that fulfill public or private 
needs beyond the original purpbse of the 
rescarclh 

In a speech last September^ Dr, Al Fran/^ 
Hersman, Director of the NatMal Science 
Foundation 's Office of Intergovernmental 
Science and Research Utilization^ reviewed 
the steps being tahen toward the develops 
ment of d national technology transfer and 
utilisation policy. His talk^ reproduced be- 
low, emphasizes the need for special efforts 
by the research comnnmity to work toward 
technology utilization. 

I lls discussion deais primarily with the Fed- 
eral ro/e (and particularly the NSF's) in pro- 
njoting technology utilization. Yetf says 
Or, ilersman, the desired impacts of tech- 
nology on domestic problems cannot be 
brought about ^'unless state and local govern- 
ment, private industry^ and the academic 
community /also/ focus their attention on 
the utilization phase of R^D, " 



percent). Only 17 percent of the R^D h 
performed by Federal Government agencies 
or laboratories. 

Despite tiiii large. Federal investment in re= 
search and devciopmbnt (R&D), there have 
beenj until recently, only iporadic efforts 
to achieve teelinological tranifer and uiillza- 
tion. No coherent national policy has 
emerged for deriving the maximum possible 
benDfils from the technological Innovations 
produced by Federally funded R&D, partic- 
ularly in bettering the social^ cconamiCj and 
environmental aspects of national life. In 
the last few years^ however^ there has been 
a growing awareness of the need for such a 
policy. This paper provides an overview on 
what is being done to develop a national 
technology transfer and utillzallon policy, 
A working dofinltlon of tecnnology utlli- 
zation will be proposed and existing mech- 
anisms and proccdurei for technology trans- 
fer will bn reviewed. Particular emphasis 
wilt be placed on the policies and programs 
of the National Science Foundation, includ- 
ing those additional responsibilities assigned 
in the President's Message on Science and 
Technology in March, 1972, 

TechnDlogy Transfer and Utilization 



TECHNOLOGY UTILIZATION IN THE 
PUBLIC SECTOR 

by M. Frank Hersman 
Introduction 

The role of the Federal Government as a 
producer of technology Is generally accepted, 
More than half of the research conducted 
in the United States last year = over 28 bil- 
lion dollars - was funded by the Federal 
Govyrnmcnt,l*although most of it is per- 
rormed by private Indystry (over 70 percent) 
or acadeniic and nonprofit institutions (11 



* All footholcs will appear ai thy end of ihli 
.irtlyjy. 



Industry operates on the principle that R^D 
of itself is not enough. The end rusults of 
research must be put to work. For the most 
part, therefore, industry has a system 
which integrates R&D with engineering, test- 
ing, manufacturing, and sales. Such an 
integrated and coordinated system docs not 
exist in the Government sectorj except pos= 
sibly for agriculture and technological prod- 
ucts used directly by the Federal establish- 
ment = primarily in the space and national 
security fields. 

Before exploring what the Federal Govern^ 
ment Is or is hot doing now to promote 
technology transfer and utilization, some 
exploration of the moaning of these terms 
Is necessary. Originally, ''technology 
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transfer" meani ihc use of technology du= 
vclopcd for one purpose in performing a 
different function, Today^ iiowever, the 
term lends to iiave a more restricted mean- 
Ing; the rcusy of matcrialSi prQccsseSi oi 
oquiprnDnt developed with Govermmnt 
support for some national purpose in 
order to acliiDve new public or private ends, 

- Within Uiis framework, a number of alter- 
native mck.iings Lo the term "tuchnology 
transfer" have emerged. These relate to 
the ends sought in the transfer process. 
These ean be ilIustratDd by tlie following 
qucition^j each of whicli implicg different 
approachei to policy and program devefop- 
mont ranging over a broad ipectrunK 

= li toelinology tranifurred when a 
recipient of technical knowledge per- 
forms feasibility studies and/or trial 
applications and evaluations? 

Is technology transferred when there is 
a lingle acceptance and operational 
application of a new teciinQlogy? 

Or, is technology transferred wlien 
there are multiple applications of opera- 
tionally useful procciscs and products 
(i,e,, a market created or a problem 
solved) through the process of replica- 
tion and diffusion? 

In general, it is tlie third process to which 
tlie new concern with icchnology transfer 
ii addressing Itself, To distinguish this 
process from the first two, It is perhaps 
better to speak of "lechnology utilization" 
when considering Federal policy on tech^ 
nology transfer. For the purposes of this 
paper, therefore, technology utilization will 
bs considmd thq process by which existing 
research knowledge Is translated opcratlQnaHy 
Into useful processes, products, or programs 
which fulfill actuul or poienilal public or 
priuate needs, 

The charnctcrlstic of iucccssiul technology 
utilization, thcrel^orc, is that It h tech' 
nically^ economically, and instiiuiionally 
feailble on a broad scale, The cholco of 
tills definition has ont iinportanl limllailon: 
tlie ''success rate", Initially, Is likely to be 
extremely low, Conversely, If transfer Is 



defined to mean merely tlie dissemination 
of information or expansion of knowledge, 
. the probability of success is much greater. 
In the following discussion of l^ederal 
transfer mechanisms and programs, these 
distinctions must be kept In mind in 
analyzing the purposes and deyreo or 
lucccss, or lack of lame. 

Existing Policies for Promoting 
Technoiogy Uliliiation 

The agricultural research and CKtenfion sys- 
tem is the earliest form of explicli Federal' 
policy, programj and funding for tech- 
nology utilization, 2 The beginnings of an 
active Federal role in promoting tlie applica- 
tion of knowledge to Improve farming 
methods can be tracyd as far back as 1862 
to the paisage of the Land =G rant Collegu 
Act by which the states ^ycrc enabled to 
support the development of agricultural 
and meclianical colleges. In 1887, the 
Hatdi EKperiment Station Act established 
airicultural cxperlmeni stations througliout 
the country. 

Nevertheless, by the beginning of the iwcntieth 
century many farmers had not adopted the 
new techniques and new varieties of prod- 
ucts wlilch col leges and expcrimeni stations 
had dovclopcd, it was not until the formal 
establishment of the county agent system in 
1914 tliat the new agriculture knowledge 
passed to the stage of tecli nology utillzaiion. 
Today the U, S, Agriculture Dcpartmcnl's 
rcscarcii and extension system Is generally 
consldorod a Ipading dxample in this country 
of technology gencfation, transfer, and use. 

Unfortunately, no other Federal agencies have 
such explicit policies and meclianisms for 
promoting technology transfer written Into 
their enabling legislation. A few, however, 
have general mandates to perform transfer 
functions, but these usually i'ali sliort of the 
utilization stage. 

The Atomic Energy Act of 19S4, for Instance, 
provides for making available to industry the 
results of AEC researGhj development^ and 
induitrlal operations,? Tiio Sj^ace Act of 
1958 charyed NASA to ^'provide for the 
wjdQsi practicable anU appropriate dissemln- 



ation of information concerning its actlvitie 
and tiic resulis tlicrcof/*^ Title IX of the 
National Defense Education Act of 19SS 
charged the National Science Foundation 
with the role of dtiicmlnating scientific 
information, including the development of 
mw or irnproved methods for making scien- 
tific information avallab|e,5 Section 9B of 
the Small Business Act makes it Federal 
policy 10 help small business concerns 
obtain the benefits of research atid de- 
velopment performed under Government 
coniracis or at Government expense.© 

Other agencies have an implicit policy for 
promcting technoloiy utilization, The 
recently restated mission of the Department 
of Commerce Includes the fostering of the 
national economic development and tech- 
nological advancement J The Depaririient 
of Interior and the Department of Housing 
and Urban Development have identifiable 
but varying efforts for disseminating R^D 
to the private sector. 

Emerging Framework for a 
Federal Policy 

Apart from the trend over the years to 
charge individual departments with tech- 
nology transfer functions, there has been, 
within the past year, increasing attention 
paid to the need for defining a national pol- 
icy on technology utilisation. Some of the 
more significant statements and reports in 
/ ' this rogard havu included: 

(1) The President's IVIeisage to Congress on 
Science and Technology (IVlareh 16, 1972) 
which stated: "Federal research and devel- 
opment activities generate a great deal of 
new technology which could be applied In 
ways which go well beyond the immediate 
mission of the supporting agency, In such 
cases^ I believej iho Government has a 
rciponsibllliy to transfer the results of Its 
research and development aciivltlDs to wider 
use In the private secion"8 

p) The report of the Committee on Inter- 
governmental Science Relations to the Fed- 
eral Council on Science and Technology 
(May, 1972), which urges policies and mcch^ 
anisms to increaiG the capacity of state and 



s local governments for the task of utllUlng 
Fuct -*''a!ly dw%ploped technology and to par* 
t\cipa?e hi\ fnrrnukilng national R&D prior- 
rhv; Committee's rccommendailofis 
aiu directed difyffy toward the Impleman- 
tarion of a balanu^i^.51 'mtergovernmental R^D 
effort through "U^K^Lfk arrangenienti that 
can facilitate th?4 transfer of science and 
technology among Fuc^V/al, state, and local 
government units and the people they 
serve, ''^^ 

(3) The policy recommendation of the Fed- 
eral Council on Science and Technology for 
Expanded Interagency Cooperation in the 
use of Federal laboratories which received 
general support from the Office of Manage- 
ment and Budget, i2 j^is proposed policy 
would charge existing Federal R^D agen- 
cieSi consistent with existing laws and 
established relationships with Industry, 
universities, and nonprofit institutions, with 
utilizing their resources to define and solve 
technological problems and to guide the 
technical content of policy decisions re- 
lating to such urgent national needs as 
environment, pollutionj transportation and 
the likeTS 

(4) The General Accounting Office (GAO) 
(March 2, 1972)14 ^^hich recommended 
(a) a Governmeni-wlde policy for tech- 
nology transfer wHh guidelines Issued to 
Federal agencies to implement a formal, 
active technology transfer process/ (b) the 
Secretary of Defense establish policy and 
procedures to encourage more extensive 
application of existing defense technology to 
civilian problemSj and (c) the establishment 
of a technology transfer consulting team as 
a central focus to aiiist FcdOi^al agencies in 
the matching of technological resources w\ih 
proising national needs, 

Approaches Toward Technology 
Utilliation 

Despite these manlfestailons of executive 
branch and congressional interest In the de- 
velopment of technology iransfer policy, 
the efforts of Federal agencies In this field 
are still tailored to the basic mission of each 
agency, the nature of the technology It de- 



velops, iu perceptions of the jdcntiiy and ipproachei are used by the Small Buiineii 
needs of the ellont. users, and the resourcei Administration in its ''Tech Aids" series and 
s^^^'^^'c, in the joint AEC-NASA publigation, "TECH 

Noverthelass, the efforts of Individual agonciGS -^^^^S," 

at lechnology tranifer have resulted in many More active yet, are the training activities. of 
and variod instances of utiljiation with sub- a number of agencies which include con- 
stantlal benoflts to society. The space pro- ferences, workshops, courses, and manuals, 
gram, for instance, has produced weather The AEC, for instance, has an education 
and communications satellites, and the atomic program to broaden the manpower baic of 
energy program has produced a civilian nu- nuclear technology. The Department of 
clear power industry and a number of appli- HUD hay sponsored conferences and work- 
cations of radioisotopes and radiation in shops on technologically advanced systems 
medicine, industry, agriculture, and bio- for producing housing. The EPA, in an 
medical research. These are but a few of the effort to prevent investments in obsolete 
better known examples from what could be municipal waste water treatment and control 
an extended list. The main purpose of this facilities, issues manuals on newly developed 
paper is not to detail the benefits from tech- teghnology which are distributed to engineers 
nology utilization but rather to Illuminate Involved In the - jn and construction of 
the different approaches which have been such facilities. ' % 
employed by Federal agencies to achieve ^ 

tliese benefits - ^^^'^^ approach Is through the use 

of change agents such as the extension- 

T i ^ f c ' o £ service county-agent system of the Agrieul- 

Typo logics of Existing Programs for n» . f -i-u t ^ 

-r^^u^^x . iuM', ^"^^ Department, The use of change agents 

Technology Utilization = , . 

without direct backup is part of SBA s pro- 
Existing mechanlims directed toward tech- i'^^^n and was employed in the short-lived 
nology utilization can bo categorized into . State Technical Services Program of the De- 
four groups: clearinghouse, communication, partment of Commerce, 

irainlngj and change agents. The first two r,. aa^^^ , *u t i » 

. ! - ^ In addition to the four basic approaches 

mechanisms are common to virtually all f\n^^^\w.^A ^k«»>« . f\r*\ - - 

^ , r ■ , describea above, a fifth is emerging^ per- 

programs. Examples of clearinghouses are ^nni pn^kiiitw \kiuu " e *u 

1= . . , „ , ionnel mobihty. With the passage of the 

the tducational Resources nformation . . . * r ^ ^^^ 

. /EDif-N ( *i ^f,^^ _ Intcrgovernment Cooperation Act of 1970, 

Center (ERIC) of the Office of Educat on, ^^^u f 7i * , i 

, " ' exchange of personnel between Federal 

the regional oissemination centers of NASA, rr,u«^«^««f a \ \ 

H.^ M *' I T i ' i i if • • C^Qvernment and State and loca government 

tlie National Technical Information Service „ , 

r ,1 ^ ^ i ^ , as well as univeriitiei, an additional oppor- 

of the Commerce Department, the Smith- - . * i i " r Z 

„ c u I # c u '\i ^'^"'^V exists for technology transfer. To 

soman Science Information Exchange, and j,*^ u \ • 

fh,. M.H^« I D r I ^ * f I ■ however, only 243 assignments have 

tlic National Rcfcrra Center of the Library u^- ' a \^ a i 

f ^ ^ been madci3 and few of them could be 

of Congress. i . ,- . 

classified as directly related to technology 

The clearnlnghouse function Is essentially "Jt'nzatlon objectives. 

passive in nature. Where Federal agencies 

use communications media, the documen- technology Utilization and the National 

lation and dissemination process becomes " Foundation 

more active. Examples would include the The legislation creating the National 

Research and Demonstration BRIEF Issued Science Foundation In 19S0 directed the 

by the Research Utilization Branch of the Foundation to promote "basic research and 

Social and Rehabilitation Service of HEW, education in sclcncc"16 and to "support 

BRIEF, an acronym for Bring Research basic research In the mathematical, physical, 

into Effective Focus, Is a one-bhcot, two- medical, biological, engineering, and other 

page roundup^of a complotcd research sciences",^^ Initial concentfation in the 

project intended for practliloners. Similar physical and life sciences eventually broad- 
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cned 10 include the sQcIal sciences. Re- 
search uUIIgailon at NSF in the early years 
was the process by which research results 
wore gitlior incorporaled into furihcr basic 
rcsyarch In thg sanic ficjd or served as the 
basis lor some applied rcsuarch activliies. 
Generally the proeess of scientific inquiry 
is such thai the results of one man's fn- 
vesijpilons are eaycrly waiched by olhurs 
in the same discipline and resulli arc rapidly 
dissuminaied ihroughoui the comin unity 
even in advance of publigailon in ihe scfen= 
liflc llicraiure. Hence, no separate NSF 
programs of research uilll^ation were 
deemed necessary or desirable^ 

The leBisbiive mandate of the National 
Science Foundailon was eKpanded in I96S 
to include support of research directly re^ 
laied to the problems of socle iyj§ This 
expanded authpriiy, coupled with experi- 
ence previously gained from problem- 
oriented research^ has led the Foundailon 
to engage more dlrecily in focusing re- 
search on seleciyd environ mental arid 
sociul problems and on the poiential 
impacis of future technologicHi develop- 
ments. The program under which this 
prnblcm-rocused research Is conducted is 
called Research Applied to National 
Needs (RANN), The emphasis on socleinl 
problems gives RANN a strong user- 
orienation which Is an essential element for 
a successrul technology transrer and utiliza- 
tion program i 

Activiiins supported by RANN sQUk to In- 
crease understanding of social and environ- 
mental problems and their underlying causes 
and to Identify opportunities and means for 
applyiny advanced lechnology for the bene- 
fit of society. The scopas of the problems 
being Investigated Includt?^ social data and 
com m unity structure, wcatlier modi flea lion 
and the environmental aspects of trace con- 
taminants, and earthquale engineering and 
excavation technology. Under the RANN 
programs the users and producers of knowh 
edge do not share the same objectives or 
operate in thu same cnvirohmqnts as In tho 
case gf basic research and, therefore, a sep- 
araic bridging procoii of research utilization 
(s necossary, In order to facilltato the irans^ 



fer and uiiligation of tlio RANN resaarch,.a 
separate utilization plan Is cooperatively de^ 
vcloped, with the researchers under each 
project as an integral part of ilic grant nian- 
agumeni process. In addliionj the orflcc of 
Intergovdrnmenial Science and Research 
Uiilization (ISRU) recently has been chargyd 
with responsibility of faciliiating RANN re- 
search ulili^ation. Tlic RANN research utili- 
sation runciions of this Office reinforce 
and CQmpiemeni the ongoing inter- 
. Governmonial yrani aciivities. 

The Intergovernmental Science Programs of 
the Office of Iniergovernmenial Science and 
Research Utilisation foster the capacity and 
capability of state and local governments to 

develop new and improved insiiiutions and 
mechanisms for ilie systematic application 

of science and icchnology to Governmental 
iroblems. As such, states and their 

polilical subdivisions will be able to utilize 
^ better the RANN research Hndings as well 

as other products and processes of public 

lechnoiogy. Under this program, NSF Is 

strongly CQinmilled to technology utilization 

in the public sector. 

Since its ineeptionj the inicrgovernmcntal 
Science Programs has supported almost 
100 projects to assist stales and their polit. 
ical subdivisions. This has involved over 
2-1/2 million dollars in grants to Govern- 
mental agencies, academic insiliu ilonSj rosQarcli 
InstituiioriSj and nonprofit aisoclations and 
organizations. The supported projecis In thu 
past can be divided Inio two basic modes: 
(1) publications, workshops, and conferences 
directed at increasing Governmental awarenoss 
and understanding of the potential of science 
and technology in decision-making and pro- 
gram operations and (2) analytical studies and 
experiment or demonstration projects directed 
at identifying and testing alternative approaches 
for insiliuilonal change to enhance the capa- 
bjlity. of state and local govfirnmonts more 
effectively lo use public technology. 

A number of sirateyies for fostering Innh 
lutional changes have bcon funded, and 
ihosc lend to fall Into four broad' categories 
tliat describe the source or location of the 
iranifcr mechanism or "brokerage*' func- 
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lien: Uiu orgnnizailon manaMcmcnl meelv 
anism wliliin ihc Govcrnmunial siruciurgj ihu 
advisory -group mechanism cxiarnal to the 
fgrmal siruciurc of Govcrnmoni, ihc univer- 
sliy .cxicnslon or public service mcehaniimi 
and ihtt indusiry-Govcrnmcnt coupling 
rnoehanism, 

Undur iho organi^aijonal managcmcni calc- 
gory, ailumpu are being made lo improve 
insiiiuiloiial capncliy and capability liself by 
supporiing pro|ecii at iho state and local 
level involving both ihe eKCCUiivc and legis- 
lative branchoi of government, For example, 
in tiie CUy of Tacoma, Washinglonj support 
is bQing given lo the Office of liie City iVlan- 
ager for full-lime staff aislitancG lo intagralc 
teghnDlogical innovaiions Into ciiy opera- 
tions uiiny actua! problcm-iolving approachcsJS 
The Office of the Speaker of iho Asicmbly 
of the Slaie of Nevi^ York has been given a 
grant lo establish an Assembly scientific staff, 
a novel legislative mechanism to faelHiate ihe 
applieation of iclence and technology to legis- 
lative fssuos,20 In both caici a core manage- 
nieni organisation has been ustabllshed In the 
Government units, which hai funds to develop 
partnership programs with industry, and with 
aeadenilc, profGisional, and nonprofit groups. 

The advisory group mechanism had been 
the most conimon strategy for science and 
technology assistance at the slate and local 
IcveU thrQugh such approaches as stale sci- 
cncu advisors and/or gov^rnor'i scioncu 
advisory commiitces. The Foundation cur- 
rently is supporiing ibc establishmeni of a 
Council of Economic Advisors to the Siaie 
of MinneiQiaSi and a Science and Tech- 
nology Advisory Council for the City of 
Philndelphla.^^ 

Under the public service niuchanism, pro|- 
eei^ range from the placumcni of individual 
interns within Governmental agencies to an 
experimurual lechnlcal fleld'Servlcu pro- 
gram, In Massachusetis, upper-icvcl and 
graduate-school interns are being placed 
with Individual prograni niunayurs in one 
line deparimeni to unduriake applied re- 
search projucu lu help Governnienlal prob- 
lem solving.23 In Pennsylvania, an uxperi' 
nicntnl pralecl Is being iindurtnken lo e^^tend 



to local govcrnmenis ihc lechnical services 
of a university 'based (Punn State), lech^ 
no logy applications program (called PliNN- 
TAH);^"^ the program is modeled In pari on 
the agriculiural exicnsion sysicni, Faculiy^ 
student teams from Auburn Universiiy^S and 
Oklahoma State Univeriity2& ary applying 
inierdisciplinary university rebourcus to 
specific city and county problems chosen 
by mutual agrcemcni wiih the govcrnmeniai 
officials. 

The indusiry-govcrnmem cuupling metlv 
anism may be particularly appropriaiu at 
the local levels of governmenii especially If 
aerospace technology and capability can asslsi 
iri meeting technology-related problems and 
in cliy management Itsulf, The National 
Science Foundailon is rundlng a demonsira- 
tion project jointly svilh NASA to uvaluatc 
the effectiveness of placing senior Indusirial 
aerospace personnel in key positions in four 
city governmenti in California with ihe full 
backup resource of one aerospace company 
for each city, 27 

In all of the above examplesi the InteN 
govurnmcnial SciGnce Programs has been 
supporiing change agents within or uxicr- 
nal to the government structure but foster- 
ing appropriate insiltuiional or procedural 
changes within that structure, As noted 
previously, ibe use of change agents Is one 
of the major lypologles for technology 
utilisation. One of the oihcr caiogoriub 
noted was personnel mobirfiy. Both the 
Foundation as a whole and its Office of 
Intergovernmental Science and Research 
Uilli^alion has made full use of this ap- 
proach, ThroLighout most of Its hisiory, 
NSF has uillised the eapabiliiy and expurN 
ence of the academic ccnmiunlty for 1-ycar 
assign men is to lead offices and manager 
programs, Tsvo of the prograni managers 
of the small Office of Intergovernmeniai 
Science and Research Uiillzation are on 
mobility assiynmcnis to the Foundation 
fmni state and local govcrnnienis. 

Another program manager in the Office li 
on detail from a Dcparinieni of Defense 
Reiearch and Engincoriiig Laboratory lo 
asshl in developing a siraicgy for the use of 
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ihe POD and other Federal laboratoriu^ 
both to undcrrakc RANN rcscareh aetiv- 
ilies and to meet state and local R&D ncud^, 

Thu Utilization Program for promoting 
RANN fuicarch is ihc loeond compGncnt 
of the Office of lincrgovernnlental Scionco 
and Research Utilizaiion. Although only in 
the process of being formulaiedj certain 
siraiegics and activities have begun to mate- 
rialize. Program managers recently have 
been added whose sole responsibility is lo 
facilitaie the utilization of RANN research 
among primary users and to help shape dis^ 
semination and diffusion programs for dis- 
pensing results to secondary useri, Recog- 
nizing that the best utilisation programs are 
those aimed at sliarply felt needs, these pro- 
gram managers are responsible in part also 
for defining user nQcds and In ensuring that 
these needs are fully reflected in RANN- 
supported research activities. At this point, 
it is the intent of the pQUndatiQn to limit 
the Office staff and to rely heavily on out- 
side eoniractors for monitoring RANN uti- 
lization aciivitiei. 

Not all the utilization functions of the Na- 
tional Science Foundation are undertaken in 
□r by the Office of Intergovernmental Sci- 
ence and Research Utilization, The Office 
of Science Information. ServicOi for ex- 
ample, has major respon iolliiy for foster- 
ing adtivities that fall Into two of the cate- 
gories of e>ilsting mechanisms for technology 
Utiiisalion: clearinghousg and communica- 
tion. This Office providiis leadership In the 
devolopment and improvement of science 
communjcatloni the scope of which has 
grown and broadGned over the last 25 years. 
The Office of Science Information Service 
supports also the design and development of 
improved primary and specialized publica- 
tionii of lltcraturc'bascd informatian sys^ 
tems, and of computerized systems for 
quantltatlvQ and factual data = all related 
to science and lechnology for information- 
transfer purposes, Moreover, this Office 
' chairs; provides eKecuilva secretariat sup- 
port to, and undertakes management re- 
spohslbillty for, the Committea on Scien- 
tific and Technical Information (COSATI) 
of the Federal Council on Science and Tech' 



nology (FCST), COSATI is a standing com 
mlltcc of FCST, whose objccUves arc to 
coordinate scientific and technical Informa- 
tion programs of Federal agencies and to 
foster dcveiopment of national systems for 
information transfer. Thus, it can be seen 
llial the National Science Foundation Is in- 
volved in many of its offices and programs 
in lechnology uiillzation. 

Concluiions and Future DirDctions 

One estimate or the cffeeiivcness of Federal 
programs for lechnology utiliifaiion naies; 

The existing efforts by Gevernmenl agen^ 
cies to transfer lechnology to industry are 
fragmented^ sveakly coordinated, some^ 
times overlapping, not woll known or 
utilized by industry, and generally at a 
level of ofTort subslaniially below that pre- 
terred for reasonable efTeciiveness.28 

An overall formal policy at the Executive 
Office level is lacking to guide Federal agen- 
cies merely In the dissemination of scien- 
tific and technical Information, An analysii 
of eKistIng policies and programs would 
shovv; 

• Few agencies have specific policies 
covering lechnology utilization or specific: 
offices or individuals to coordinate this 
activity. 

• While most ayenclcs have programs for 
reporting the results of scientific research, 
only two systematically report, evaluate, 
package, and disieminate In other ways 
their technology output, 

• Very few agencies have a specific policy 
lo urge their personnel or coniraciors to 
search the existing liierature and take other 
steps to identify and use relevant existing 
technology prior to undertakiiig new 
R&D, although Individual fescarchers 
clearly arc free to pursue their own choice 
of research methodology, 

• Many non-Federal channels, such as 
trade and professional publications and 
socleiies and government Intercii groups 
tend to be underutillHod by most agencies. 

• Some GDvernment^genQrated iDchnology 



13 



ERIC 



of poiL'rulal usu id the public sue i or as 
wcii d% 10 indusiry and ccluc-aiion currently 
ib unavailabic bucaubu of atlniinislralivc 
or security rosiriclioriS; 

Despiic thu shartcominyb, ihurQ are some 
liopulul bignb. Thu ib^uu of iQglinology uli- 
li^^aiion ib rinally coming into fogus in ihu 
Fcdcriil Govyrnmuni, Follow-up aciion on 
boih ihc FVesiduni's Message and ihe rypori 
of ific CommiUuu on Iniergovernmenul Sci- 
ence Rulaiionb lo ihc Federal Couiicll on 
Science and Technolagy has biMjun, An ad- 
hoc Inlcrnigcncy Comniiucu on Siaic and 
Local Technology Sharing has been con- 
vened by ihc Offjeu of Science and Tech- 
nology (OST) of the Execuiive Office of llie 
Prubideni. The goal of this commlUee^ 
huaded by Dr. Billy Caldwell of OST and con 
sisting of all ihc major R&D suppori agen- 
cies, ib 

. . , to develop an effecilve communica- 
iion and coordinaiion byslcm svithin and 
among deparimcnis and agencies for ihosc 
aciiviiicb ihai relate lo slaie and local 
governmcnibj and lo evaluate current R&D, 
technology asslstancu and tranifer pro- 
grams of the departments and agencies. 2^ 

Two additional programs are being ini- 
tiated in ihc National Science Foundailon 
during fiscal 1973 year^ both of which 
were highlighted in the Presideni'b State 
of the Union jVlessagc In January of 1972, 
Both of these have a major bearing on, and 
could benefit fromj the participation of pri= 
vaic industry and universities. 

The first is the Experimental R&D Incen- 
tives Program, Through carefully con- 
trollud cKporlments this prdgram will 
attempt to find inecntivei which can In- 
crease non- Federal investments and par- 
ijcipatlon in R&D and can belter encourage 
appllcatloni which improve economic growth 
and productivity or lead to the solution of 
societal problems. The proiram alio will 
attempt to find rncentlvos for Joint re- 
scarcli between unlversUlos and industry 
as well as the exchange of skilled profes- 
sional and technical pcrsonncL 

The oiher □utgrowth of the President's 1972 



State of the Unloii MessagQ h thu National 
R&D Assessmcnl Program. How bcience 
and teghnology contribute to national goals 
and objectives, including improvement In uie 
tjualiiy of life, |ob creation, and economic 
growth, will by the sub|cei of intunsive 
study. Through this program, NSF will 
analyse overall national Ri&D pattern^; the 
incentive structures and doclslon points that 
have produced existing patterns for sup- 
port, performaiice, and utilization of R&D 
4n industry^ government, nonprofit Insiitu- 
tlons, and universities; and the Implications 
thai the choice of options vviN have in shap- 
iiig future R&D patigrns. 

This report has focuied prtmarily on the 
Federal rolo in promoting lechnology uti- 
lization. Vet unless slate and local govern- 
ment, private industry^ and the academic 
conimunity focus their atluntlon on the 
utilization phase of R^D, no amount of 
dissominatlonj communication, training, or 
change agents will bring about the desired 
impacts of lechnology on domesilc 
problems. 

The President's Message on Science and 
Technology specifically charyed his Science 
Adviserj in cooperation with the Office of 
Intergovernmental Relaiions, lo serve as a 
focal point for discussions among various 
Federal agencies and the represontatjves of 
state and local governments^ These dis- 
cussions, the iVlossage said, sliould focus on 
Uie following specific subjects: 

(1) Systematic ways for communicating 
to the appropriate Federal agencies the 
prioritv needs of state and local govern- 
ments, along with information concerning 
locally generated solutions to such prob- 
lems. In this way, such information can 
be Incorporated into the Federal research 
and dovclopment planning process. 

(2) Ways of assuring state and local 
governments adequate access to the tcchnl* 
cal resources of major Federal research 
and devefopmcnt centers, such as those 
which arc concerned with transportation, 
the environment, and the development of 
new sources of cnerg>^ 
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(3) McihodH whereby the Fcdi^cal Giuvcrn- 
niuni tan cntuuragc Uk" aggregation ol 
hlaie and local niiirkcU for ceruin 
producl^j ihuit industrieb can give 
Gyscrnmuni purchaHTS ihc buMuMiu of 
innLWdtiun and ccorujmics of ^culc.^^ 

ThUb, fuiurc Federal pulley on iechnology 
iransrer h buiny direeied luVMard oppOf^ 
Uinjiic'§ for uiili/.ation. The R&D com^ 
muniiy should recognuc ihal in ihi^ change 
jf direcilon, the new apprQach increasingly 

going 10 favor ihobc who Can uci as 
"bcieney broker^-' - lo pui cxisiing knowl- 
edge 10 work, This docs not mean ihai 
basic and applied research svill halu Uli- 
liiiaJion biraiegy requires, lioweverj ihai 
some of the sUmuli for research come from 
a lively interest in the current problems of 
society. 

This lively interest must arise at all levck 
of governnicnt and industry. It may take 
thy jorm of puTsonal involvcmcni o( ^cien- 
ihu and engineers in ihe communities 
iind states where they live, whether on a 
salaried basis^ as in ihe rour-citlcs pro- 
yram, or on a volunteer basis. It may re- 
quire a readiness to mobilise special task 
forces Svl 'ch pool the tesources of several 
stales, communities^ or industries to atlaek 
a spcclffc problem such as solid waste re- 
moval or recycling. 

No one strategy for successful technology 
FOOTNOTES: 

(. Ddtd in ihu nnrii^raph are troffl ihc roHawiny 
two publications^ 

a. NdlionjI Sciencg FoundaUorij Rusoarth .inU 
Pgyyippment In Indu^iryj 1970, NSF 72- 
JOyiVVdhhinyTon . D ."C ~%upu ot Docu- 
ment, LJ,S, GovQfnnitini Printing OfflcCi 
1972) 

b, Niilional Science Foundation, "Fedcraj R&D 
Fundlny Conilnuqs to Rile", Science Re^ 
sources Studi es Hjj^hjights , NSF7?3147 

1 1 Auiiust 1972, 

2, Infurmjijon in this paragraph h drawn fnainiy 
from the chapter "A Brigf HUlQry of Ameriean 
Ayriculiure" by Dr. VVayn*^ D, Rosmusscn, 
Hiiiorj^nj Economic Researeh Service, U. 
Dcpartmeni fsf Agriculture, appearing \ni Com- 
mltiee on AMricujfurtv U. House ef Rcprc- 



uilli/atiun is likely to emurgc. For this 
reason, innovation and flexibility will be 
required in the mechartisrns, insiiiuiloiBj 
and processes dealing with transfer prob- 
\Qnn, Ab a general rule, however, tuch- 
nology uiili^aiion svill be mgit successful 
when the potenija! users of the leclintilogy 
are part of the problem-solving proeess 
beginning with die rdentlfjcatlon of user 
needs and ending wiih the uiiiii^ation of 
the ruseorgh and development of output to 
satisfy these needs. 

As experience is grJncd in pilot and multiple 
tcchnQlogy applications, the knowledge about 
utllld^ation iisylf can bo transferred. As an 
initial start in deyglopiny this body uf know!- 
edye, the Office of Interyovcrnmenial Sci- 
ence and Research Utilisation of NSF in- 
tends to fund onalyilcal studies on the 
process of innovation in the public sector and 
liie preparation of detailed case studies on 
actual technology transfer to state and local 
governments. 

In the meantime, the satislaciion of the 
pressing needs of society, whether it be 
adequate housing, cleun air and waierj or 
better delivery of health services, will dc- 
pendj to a great degree^ on the ingenuity 
shown by the research community In 
adapting its work to the ghallenging process' 
of technology uitllzalion* 
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R&D in the Third World 



"Admicad countries . , , should davOlC' a 
siynifiaunt sharo of iheir RdD rasot/rces wig 
fucilities to projects specif lea! ly rdaiad to 
probiems oi' developing coun tries. Tliey 
should encouruye , , , the sciantific poten- 
tial of the LDC's I less developed couniricsj 
through aid, rmn power training^ and sch 
entificjeultural exchanges^ " 

So says Professor Mom fa H, Nagi, demog- 
rapher, sociologist, rescwvher^ and teacher 
at Bowling Green (Ohio) State Unhmny, 
Dr Nagi iiolds degrees from Cairo Utaver- 
sity. Bowling Creen, and the University 
of Connecticut. Ih's teaching experience 
includes ijoth graduate and undergraduate 
courses on the problems of developing 
nations. 

In this paper, Dn Nagi documents the 
desirability of fostering scientific capabilities 
in the less developed countries and outlines 
some of the obstacles they face. His con- 
clusion: The gap between the R&D capa- 
bilities of the advanced countries and of the 
LDC's is beginning to narrow) but the LDC's 
still r/eed lots of help and encouragement, 

POLICIES ON SCIENCE AND TECH^ 
NOLOGY IN DEVELOPING COUNTRIES: 
RESEARCH AND DEVELOPMENT 
By Mostafa H, Nagi 

Science Pel icy Criteria 

UNESCO dQflnes scloncc policy^'" as 'The 
Sum of leyislaiivG and exycuiivc muasurui 
lakcn lo increase, organi^.e, and usu the 
naiionai sclcniiric and lecnnological poien- 
iml, with Ihu objuci of achieving ihu 
CQUiiiry's overall developmuni alms and en- 
hancing its posiilon in the world'-. 

l=cw dcvolopcd couniries, if any, liavo a 
clear sciGncu policy, Raiher, they have 
an agylonu-rate of many sciyncG and 

h Th y ApplieMiQn gl Scienee and Teyhnolauv to 
Lhe Development o f Asia. Basic pdia a nd Con^- 
sjdcratjons , SC/CASTAS I Ag^Unu^co, H May 



lechnology paHciubj more or less coordinaiud 
at lhe cenier. This is an inevitable rgsuli of 
thy large number of controlling forces ai 
play. In the jess developed coun tries 
(LDC's) j a coheruni science policy h 
probably more feasible and almost curiahify 
more necessary because gf the financial eon- 
irol of screniific activities and of economic 
development by governmenu.^ ' 

In the noNv advanced countries, lack of sci- 
ence policy did not delay cfforu to advance 
science and technology. But in Mgln of the 
scarcity of resources of all types in ilie 
LDC's, the advance of a country's scleniiflc 
and icchnoloyica! effort Is likely lo proceed 
more ufficleniiy and wisely if such a policy 
exists. It Is, therefore, wise to look care- 
fully into the present efforts of ilio LDC's 
in order to ascertain the types of strategies 
ihey develop for promoiing science and 
technology. 

Specific recommendations for an effeciive 
science policy aboundJ^^ However, each 
nation has to develop its own policy according 
to its national goals and unique set of prior- 
ities, VVhichever route may be chosen, "the 
policy-maker must make every decision In 
an,^ious awareness that to have a svell- 



2, Jones, G,, Tho R ok* of Seienttj & Technoluuy 
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duvclupud iwuniiuih ceniury policy in the 
iwuniy-flrbL cQinury vvlll be to hiive an 
undurduvulopud po\\cy"P 

The Uniied Nailons' Advisory Cornmitieu 
lor ihe Appticylion ol Science and Teclv 
nology 10 Development^ ariiculaiud four 
fiindanicnUil obsi.iclcs lo iha development 
of gcieneu and lechnsbgy in the LDC*b. 
Ihe^u are! 

(1) The weakness of scientific Insliiuirons 
in ihe LDC's 

(2) The "wciglu" and or'cnution of 
advnnced-eounify science and lechnQloiy 
and ill impaci on ihe LDC's 

(3) The problems of access by the LDC's 
to world science and luchnology 

(4) The obstaL'lei to Ihe application of 
new lechnologleg arising from underde- 
velopnient luclf, 

InstUuiioni dealing with science and teclv 
nology are relatively new to dcvelgplng 
countries. These include: (a) pollcy-maklng 
orpnizaUons, (b) educailonal institutions, 
(c) research and development organlza- 
tionsj and (d) supporiing scientific and 
technical service groups. 

The Role of R&D 

} 

R^D is concerned wUh the Increase of 
knowledge and die adap#tlon or inven- 
tion of products or processes, "R&D is 
only part of die total innovation process, 
and it Is not In itself a cause of economic 
growth, , , . R&D is but the first ^tage 
in the process, and the importance Is now 
recognised of a continuous innovative chain 
linking scientific rGscarch, marketing re- 
search, Inveniion^ development^ design, 
tooling, first production, and marketing 
of iho new products". 2 
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FlGURt 1. TYPICAL DISTRIBUTION OF 
COSTS IN SUCCESSFUU PRODUCT 
INNOVATIONS^ 

Figure 1 puts R&D in Its proper perspecilve. 
As can be seen, R&D's share In the total 
expense of innovation Is quite stnalh This 
emphasizes the iniporiancc of developing 
stren^ih In all links of the chain In order 
diat the research bear practical applications 
for the welfare of the country.^ 

Technological Balance of Payments 

Figure 2 presents crude esiimaies of the 
lechnological balance of payments for coun- 
tries outside of the Socialist block, (Teciv 
noiogleal balance of pay men is compares a 
country's payments to its receipts of lech- 
nicat know-hosv, licenses, and. patents.) 
These esiimaiei reveal anotlier dimension of 
the gap bciwcen i-.ie rich and ilie poor coun- 
tries. The advanced counirieb' lechnolDyical 
receipts wero about 99 pctcQni of the world 
total in 1964, while thu LDC's share was 
barely IJ percent. 

The United States' dominant posilion in tlio 
world of technology In 1964 Is quite clear 
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(b) Rytutpth til tluvyjupiny tuuntripi wyrt- negliyible jnd In dny gubu weri? Iys5 th.m 

I pLMLUfU, 

FIGURE 2. TECHNOLOGICAL BALANCE OF PAYMENTS; 
ESIIMATES FOR 



from ihis ciiLintryS sharu of well over hall ol 
Iho world reteipu (57 percent). Furiher^ 
more, as nf 1964, all duveluped and LDC's. 
wilh the exception of the Unlied Sinies and 
pubbibly the United Kingdom, had adverse 
techi^ological balances of payments. This 
mean^ ihat lew cuuntrics, developed or noi, 
can rely only on their internal technical 
discoveries. "In generalj it would seem that 
any couniry, even the United States and the 
UJJ.R-., iruisl buy technology from abroad", 
Fur thg LPC's, this seems to be a wise use of 
rusources, since their technological capabili- 
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Confurence on Trade and Development, Secand 
Sussion, TD/28/Supp, ], lO Navcmber 1967, 



lies are low to begin with» and since high in- 
vehtmenls are necc^sdry for full use of ihe 
latest scientific research. 

Ihe LDC's are being advised to concentrate on 
tlie iransfer of lechnoloyy from the advanced 
countries in the early stages of their develop- 
nicnt. But the irarihier of technology, ihough 
tiecessary, is not an alternative to the develop- 
metii of local science, Furiheimore, the 
tLPC's must have some scientific capabiliiy, 
If only to choose the most suitable technology 
for U'nnsfer. Also, scientific capabiliiies will ' 
be needed for adapiaiion and modlflcatioti of 
imported luchnologigs. 

This is pariicularly so since advanced coun- 
tries place little emphasis on solving the 
technological problems of the LDC'i; many 
spend R&D resources searching for synthetic 



bubsiiiuiL's (or iho LPC's exports. 

Expenditures on K&D 

Lxpi;ndituri;b on R&\^ rotjuiro a yt?btation 
period until tiiu results arc commurclLilly 
cxplfiityd ihrough IniiQvaliun, 11ic ulfuct dI 
RS^D uNpLMidiuircs on the growih rate- af 
the uconomy h m yet to bu duiurnilnud, 
but ii h,!^ been found that ihu purceniagu 
of GNP ^mn on R&D Is poorly corrciatud 
with the growth raiu of Ihu GNP in iomc in- 
dustrial siaty^, Tliib apparcni lack of currela' 
lion may bu rulaicd lo ihu fact that R&D h 
but a part of the innovniivu procu^i, It may 
also bu related lo ihc fact thai a great por- 
lion of R&D UKpchdituiQ^ in sonic WcsiLM n 
countrius is dedicated to defense afid space 
rubearclfj whicii may ur may fioi provide 
spinoff thai can be used for civilian 
purposes,- 

In 5jpiie of many llmiintions' aviiilablc 
suuisiics Oil the R&O activities in various 
counirie^i caii help us to ascertain general 
trends* fiiusQ stalisiics pertain only to R&D 
and could not be considered an acctiratc 
picture uj n couniry's 0%'erall scieniific and 
technological efforts. 

AltliQUgh there is yet no ciccuraie mulhod 
for dcflaiing R&D expenditures lo allow for 
wage and pricu incruases^ a careful uxamina- 
tlon of the mqsi recent stntlsiics available 
can be useful. 

The fol lowing can be ascertained from ihu 
comparative figures In Table 1: 

( Ij The highly indusiriali^ed societies 
(U.S.A., UJJ.R., Japan, United Kingdom, 
and France) spend a far greater per- 
centap of their GNP on R&D than do 
the LDC's, The latter generally spend 
les^ than I purceni of iheir GNP^on R&D, 
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TABLE 1. RESEARCH AND DEVELOP^ 
MENT EXPENDITURES AS A PERCENT^ 
AGE OF GNP; LESS DEVELOPED 
COUNTRIES COMPARED WITH 
SEVERAL ADVANCED COUNTRIES 
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(2) There is a great difference lUiiong 
LDC's in the pcrccniagc of GNP spent on 
R&O, Comparcj for cNampIo, Cuba which 
.spends 1.2 pcrceni of its GNP on R^^D 
with Venezuela^ which spends only DJ 
percent. 

(3) The Communisi countries (C^^ccho- 
Slovakia, U,S.S,R,j Hungary, and Cuba) 
spend a relatively larger poriicsn of their 
GNP on R&Dj in comparison with both 
developed and LDC's. 

An oxaminaiion of the average raics of 
growlli in current cxpcndliurcs for R&D 
in ihy LDC's would provide a clearer 
picture of current efforts to increase the 
scloncc and technology capabilities of 



Mi 



TABLE 2, AVERAGE RATES OF 
GROWTH IN CURRENT EXPENDITURE 
FOR RESEARCH AND DEVELOPMENT* 



' .If-',!',.,!.! 



ihcso countries. 

As ihc figures in Tabic 2 indlcaie, many of 
ihu devcioping counlries* oxpondilures on 
R&D am growing mueli fa^'or than ihoso of 
thu more advancod couniries. A number 
of llm developing counirids have surpassed 
liie largcis set by tiic Uniied Nailbns* 
Advisory Commltiec for ihe Applicaiion 
of Science and Technology lo Development, 
which proposed "ihai In the aggrcgaic, ihe 
developing CQunirics should aim to reach 
research and development eKpendllure levels 
of 0.5 percent of GNP by the end of the 
decadu (1970), Given ihe assumpllon of 
an aggregate GNP growth rate of 6 percent 
per annumj this would imply an average 
annual increasu of Just over 15 percent in 
real expenditures for research and develop- 
ment over the decade*'. It is evident that 
the countries that liave reached the 6 per- 
cent annual growth rate have exceeded the 
15 percent figure in average annual 
IncrGase. 



Manpower Engaged in R&D 

Somu uxperls suggcbll I thai observaiion of 
the allocation of human resources offers a 
more accurate picture of the re.ii grosvtli of 
R^D in relation to the rest of the economy; 
that allocation^or mnnpower Is the only 
accuraiu indicator of dig input into the 
various sectors of economy engaged in R&D; 
and that It also serves as tfie only gage of 
the share of the R^^D pie allocated to fundn- 
menial research, applied research, and devcl- 
opmcni. Table 3 shows the number of per- 
sonnel in research and development classified 
as scientists and englneors, or technicians. 

Table 3 clearly shows the gap that exists be- 
tween the advanced countries and the LPC'h, 
The advanced counirles allocate a far greater 
percQiUage of scientific Iiuman resources lo' 
rcsearcli and development than do the LDC*s. 
This siiuallon reflects the general shortage of 
scIeniistSj engineers, and technicians in many 
doveloping counirles, and ilie fact that many 
of the ones they do have arc employed in 
teaching positions In universities and higher 
insiilutions. The ratio of teclinlcians to 
icientjsts serves as a rough indlcaior of the 
level of scientific trainingj as well as the 
degree of sophistication of R^D, Few of 
the LDC's in this table have a low^er ratio 
of technicians to scientists than does the 
U,S,A,j which is an indication of the lower 
level of scientific training in most of the 
LDC's, 

For manpower purposes^ UNESCO draws 
Uie line beiwcen scientifically advanced 
nations and developing nations at five 
individuals engaged In R&D per 10,000 
population. Among the LDC's listed in 
Table 3, only Chile reacfies that level. 

The average rates of Increase in numbers of 
personnel engaged in R&D in selected coun- 
tries during the middle and late l960's are 
presented In Table 4. 

As these figures Indicate, many of the de- 
veloping' countries arc Increasing their per- 
sonnel engaged In R&D much faster than 
the highly advancod counlrfes. This is a 
reflection of the current efforts on the 
part of the LDC's to enlarge their educa- 
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Cq Lin try 



Vuar 



Sciuntlsli and 
Enyinoorb per 
10,000 
Populaiion 



Tccjinicjani 
pur 10,000 
Pupulatiufi 



Number yf 
Teciinicijfis 

and En^iiiiior^ 





1969 


36.S 








!96G 


25.2 


10.8^^'^ 


0.4 


C/uchosltjyiikiii 


1969 


24.9 


39.7 


1.6 


Si, 1 ieluni! & DupundeiUb 


1966 


22.0 


24.0 


IJ 


LiDiin 

JtipHi 1 


lyfis 


1 9 j 


7 5 




Ck'rnidfiy, l-ederal Rup. of 


1967 


iOJ 


lai 


1.0 


l^rancu 


I9f)7 


10.2 


14 J 


L4 


Isrjcl 


il)7Q 








Mongolia 


1966 








Unlicd Kingdtimi'''*^) 


l9dS 


7.9 


19.3 


2.4 


ChilQ 


1969 


4.9^^ 


1.6'^ 


0,3 


liliuUn 


196? 


3.2 






U.A.R. 


196S 


2J 






[urkBy 


1967 








Philfppinuh^^*^^ 


1U6S 


L7 


06^^' 


0.4^^'^ 


Gambia 


1969 




3.6'- 


2.2 


Cyprus 


1969 


I.S 


1.9 


L2 


Singapore 


1966 




^ 7 + ^ 


2,0'* 


liidia 


196S 


L2 






Korea, Rep. of 


1969 


L2 


0.6 


0.5 


liglivia 


1967 


1.1 






Lebanon 


1967 




0.6^' 


0.6^' 


Bahrain 


1967 


0.6 


0.2 


0.2 


Ivory Co as I 


1967 


OJ 


0,4 


0.9 


Mniaysra 


1966 


0.4 


1.2 


2.9 


PjkibLnh 


1966 








Iraqi"' 


1969 




0.0'* 


OJ 


Madngabcar 


1969 






0.9' * 


Mauriiiu^ and DtjpyndGtits 


1966 


0.3 


0.2 


0.8 


Niygria 


1969 


0.3^^ 






Buiswana 


1967 


0.3 


0.1 


0.6 


Cliana 


1966 


0,2 


0.7 


3J 


jordan 


1966 


0.2 


0.0 


0.2 


Camoroon 


1967 


0.1 


OJ 


I.S 


Congo, People's Rep. of 


1966 


ai 


0.3 


IJ' 


Rwanda 


1967 


0.1 


0.0 


0.4 


Sudan 


1966 


0,1 


0.1 


1.7 


Upper Volin 


1967 


0.1 


OJ 


0.7 



*Kram UNpCQ^b mi^tifc^jl VL^afbo uk, lUTO, pp. JSS-Syl 

(j) Nui intludinM ddi.i Inr gL'neral yovcrnmcni sutiyi, 
{h) Not including Udid lor hiyhcr edui^atipn %Qci\ii. 

(t) Pt'fsgns wiih university Uegft'c ur cquivak'nt HUaMlitatign*. agiyaNy pt'rteimin}; icthnitldn^ 

' iire jne|udt?U undtsr thti tdtf^ury 'Mgchnklarib"* 
(dj Nol intiuding dai.i (or pfgdycElvt' unierpflsu Miwtor. 
(e) Technkidns intludi? "Qtht.*f pijf^unnd." 
(I) Technicians jrc IntluUyd wjth scit'ntisU dnd t'ntjifict'rs, 

iNui iiitluding daia fui huyjal bylt'nyifs, 
(h) Dai.j rt'ljty ly jjuncral jsQvt'rnmiint liyyior unly. 



TABLE 4, AVERAGE RATES OF IN- 
CREASE IN NUMBERS OF PERSONNEL 
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TABLE S. PERCENTAGE DISTRIBUTION 
OF RESEARCH AND DEVELOPMENT 
EXPENDITURES BY TYPE OF 
ACTIVITY* 
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iionni and iiaininy rnsiituiion^. Ii ,\ho vu^ 
riccu ihu yrosving volume ol suidentb IVom 
LDC's receiving iheir bcieniille training In 
ihe bCit^nUrie insiiiuiions ol advanced 
societies, 

Fundaniental Research, Applied Research, 
and Devclopmeni 

Comparaiive ligures on Ihc porcentage dis- 
iribuiion of rusearch and developnioni 
uxpendiiures by type of aciiviiy in sev- 
eral counirics arc prehcjiied in Table 5. 

As ihese flyurgs indicate, thD LDC*s dcvuied 
a large share of their expendilurcs Uj applied 
rusearcli. Howcvorp some {Madagascar 
Lebanon, Philippines) devoted a sizable pro- 
portion of their rQse.srch and duvelopnicnt 
expend I lures lo fund a men la I research, 

Informaiion about the 1970 distributions of 
manpower among governmenl, industry, 
and academia is prcsuntcd in Table 6. 

These data indicate that, for most of the 
developing countries listed, tlie government 
employs the bulk of the manpower engaged 
in R^D, This may be attributed to the 
small scale of productive enterprise. This 
may be due also to the fact that in many of 
these countries, higher education is con- 
sidered a part of government; also, research 
is, at best, only a part-time occupation in 
higher education in most of the LOC's, 

Summary 

Science and technology policies are new to 
most developing nations. However, the 
LDC's have an advantage in that they are in 
a position to develop coherent science pol- 
icies. With limiied resources and a sociaU 
economic structure tending io inhibit the 
easy adaptation of innovations, science and 
technology policies have even greater impor- 
tance in the LDC's. 

In the development of scientific and tech- 
nological potential, the main deierminlng 
factor other than investment is likely to be 
the lack of qualified personnoL Although 
considerable problems of definitions arc in^ 
volvcd, expenditures on R&D as a perceniayc 
of GNP are often used for inicrnationaj 
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TABLE 6, PERCENTAGE OF SCIENTISTS, ENGINEERS, AND TECHNICIANS 
ENGAGED IN RESEARCH AND DEVELOPMENT BY SECTOR OF 
PERFORMANCE' 
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cQmparisons of scieniinc offoris. Many of 
the LDC's included In this sludy are incfQas- 
ing their cxpcndilurcs on R&D very rapidly, 
Tills indicaios goncciuraied cIToris on llicir 
part to reach and perhaps lo exceed ihe lar- 
gets set by UNESCO for the seven ties. 

Gross expenditure en R&D is of course nol 
the only crlicrjoii of a natioirs lechnoiogleaj 
pfogruss. The fie Ids In whlcli the R&D is 
carried out and relevance to economic 
grosvihj arc also important. Disiribuiion of 
R&D expenditures among fundamenial re- 
search j appHed research, and englneerfng 
dbvelopmohi are other criteria. 

This study points out that many of die 



LDC's put more resources into rescarcli 
than into dyvelopmcnl. In thi^ respect, 
they seem to be fo I lowing the Soviet pat- 
tern rather than tlie Western pattern, ebpe* 
ctally that of the United States. Tliis may 
be due lo the fact that in many of the 
LDC's, sclenco in the narrow sense is rcla- 
lively much more advanced than teehnology 
or engineering. In inany of these coun- 
tries, science growth centers are also more 
likely located in the Universities, where 
much empliasis Is placed on fundamental 
research. 

Tiic relatively large proportion of expcndl- 
lurcs on fundamental research In many of 
the LDC*s may appear unnecessary, since 



ihu rysults from fundamental rubuarch gke- 
whcry may bp universally available. Mow- 
ever, rLindamenial research is not alwayb 
wlihoui economic myiivaliun mi because 
ihc financial reiuriis niay be uncurinin or in 
ihc far dislani fuiurc. If properly orienied, 
lundamgnial research cun be related to re- 
suareh lines ruluvani to devclupmenis in 
icchnology, 

It is quiie dvideru that many LDC*i suffer 
from critical shortaycs of scientists and 
cnginuers as well as technicians. None of 
the developing countries included in this 
study reached the level thai distinguishes 
between thy scientifically advanced and the 
less advanced cguntries, with the exception 
of" Chile, However, examination of the 
average rate of increase in personnel en- 
gaged in R&D reveals that some developing 
countries are increasing their stgeks of 
scientists and engineers rapidly. The aver- 
age rate of increase in sorne LDC*-s is six 
linies as large as that in the United Slates, 
in some developing countries, education is 
to some extent in competition with R^D 
fof the nvailable human and financial 
resources. 

Conclusions 

Many LDC's have developed a national sch 
cncc policy which Is reflCQted In their 
prose n I efforts to accelerate their R&D activ= 
itics. It is reasonable to assume that those 
countries that are currently engaged in 
expanding R&D efforts have already made 
some headway in Increaslny their scientific 



manpower, in the past two decades, many 
of the developing countries sent a consider- 
able flow of students to the universities of 
the advanced couniries. In addiLion, tliey 
proceeded to build ihelr higher educational 
systems £|uite rapidly. 

While many of the LDC's still lag behind the 
advanced countries in their present R&D 
capabiiitics, they are maxunizing their efloris 
to close the gap. It Is premature to attempt 
to forecast the future; nonetheless, if the 
present trends continue^ the gap between de- 
veloped countries and LDC*S which has 
widened since W^irld War II niay riow be 
narrowing. 

I low fast the LDC's will be able to catch up 
depends largely on the attitudes and assis- 
tance i.if the advanced countries. These 
countries should devote a slgnincant share 
of their R&D resources and facilities to 
projects specifically related to the problems 
of developing countries. They should en = 
courage rather than discourage the scien- 
tific potential In the LDC's, through aid, 
nianpower trainlngi and sclentifie/cultural 
exchanges, 

A final conclusion recognizees the painful 
process of cultural adaptation of science and 
technology in developing countries; how- 
ever, there is nothing to suggest thai the 
e.Hclsting cultural barriers cannot be over- 
come. The LDC's seem to be willing to go 
ihrough this painful process, a^ is Qvldcni 
in their efforts to build up their R&D 
capabilities, 
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AFRICA 

2yB3. "Vasi PotyriUal In Science Po/icy^ v, 1^ no, 5, St'piernber/Octubur 1972, p. 

Summari/.us rumarkji of United NaiioiviJ officials ai a nicuiihg ol ihc Cumniiiiou on 
Natural Resources huld in Nairobi; dCi^ording to ihc^e oinciaU: (1) Alricu ha^ a 
iremcndoub rusoLirces poicntlali wllh nilneral resources di&covurud in Africa being 
esUmaled ai US $35 billion; (2) energy bUppltcs are ^uch lhai Africa mighl think 
some day ot uxporling electricity; (3) pelroleuni U the niost spectacukir ituhi in 
enurgy dcvelopmuni on the Continent, with 7 countries each producing moru than 
5 niillion ions annu.iilly; (4) the prospects far minerals u^qiloiuuiun are greater 
than ever be Tor c; (5) a major nued, hosvcver, is to bring adequate water supplies lo 
rural and urban populations. 

AGRICULTURAL SCIENCES 

29 84. Wilkes, H. G,, and Wilkes, S., "Thy Green Revolution", Environ men v. 14, no, 8, 
October 1972, pp, 32-33, 35^36, 38-39, 

Discusses llic reasons for tliD rccommcndalion^ of" ihc U.N. Conlcrencc on the 
Human Envii onment concerning meaiurus lo preserve ihu rich inherliarice of food 
crops nosv being displaced by new, higlvyield crops (the Green Revoluiion); 
sifcs^es thai once the naiivc-gulllvaied strains are dropped In favor of the iniro= 
duced seed, the naiivu varieties can become exilnct In a single year, and it is 
within these "primitive'' sysiems that the genetic wealth for future breeding lies; 
suggests two modes of preservation' on-site preservaiionj and the cstabli^ihment of 
gene banks of collected material, 

ASIA 

2985. "TechnDlogy Transfer in Aiia'S Indusinu! Researcfi, v. 14, no, 12, November 1972, 
p, 42. 

Discusses 2 plans suggested by Unlied Naijonb agencies directed toward helping 
underdeveloped Asia strengthen R^D abiliiy and reduce the leclinology gap with 
more advanced nations: (1) cstabllihmeni of an Asian Center for Technology 
Transfer & Investment by P Asian countries (Ceylon, Taiwan, India, Iran, South 
Korea, Thailand, die Philippines, Pakistan, and Malaysia), which would serve as a 
clearinghouse for collection and distribution of 'The latest lechnolugical develop- 
niunts and break-ihroughs*\ and (2) adoption of an "Asian Atlion Plan" wliich 
sets 3 targe is t'or 1980 lo speed the Asian R&D cflbris, calling (a) for expendi' 
turcs by Asia of 1% of the GNP on R&D, (b) for developed younirics to set aside 
0,05% of th^Hr GNP to supply developing nations wlih scieniific experts, tech' 
nology, and equlpmeni, and (c) lor developed nations to earmark 5% of thuir 
nonmiliiary research to help solve urgent problems of developing couniricji. 

2986. Aswa-Ampywong, 5, (Comp,), AIT Publlcailons and Student Tlwses, A Preliminary 
Edition, Asian Institute of Technology, February 1972, 76 pp, (Available from AIT 
Library, P.O. Box 2754, Bangkok, Thailand.) 

Comprises a coinpuieri2ed listing of AIT publications grouped according lo type 
(Lc,, reprinU, research reporis, technical noics, pr^icucdjngs, etc.), ar> \veil as a 
listing of theses and disseriaiions; this list was compiled in response to die 
recognized need, particularly In developing countrios. for instituiions lo make 
known iheir research results in order to uftcci igchnology iranstcr within cuuntries 
as well as with other countries; dyialled inrorrnaiion Is given on availabiliiv of the 
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2987. 



ATMOSPHERIC SCIENCES 

^ommittoe ^ighi Research into Climatic Effects of Technology at High Altiiudc- 
Nvws Repon (NAS, NRQ NAE), v, 22, no. S. October 1972 p. 2 ' 
DclrngaiUb the ob|eciive of a biudy by a Naiional Resaarch Council commiUee' lo 
recommend msoarcli priorliies for offucu of technology in ihg biraio^phcre for an 
uxionsiVQ asscssmeni program being underiakcn by the U.S. Dcpartmunt of Trans^ 
portaiion; ouiImcB the iisuds to be siudicd. among which are: que^tiom of 
dimosphcric dynamics, physics, and chcmisiry; the nature of prospeclivc etnissions 
mio the straioiplicrc; and biological Dfrccti, on earih. of stratospheric activitio^^- 
included m the areas lo be examined ii the need for studies of the effects of 
airerufl nitrogcn-oxidei emissions on the earth's o^one layer. 

2988. '^Controlling the Controllen^', Naturv, v, 239, no. S372, 13 October 1972 p 364 

Presents the recommendations of the National Advisory Committee on Ocean'^ and 
Aum^sphere concerning wQalhcr modincailon: namely (1) that ihe U.S. expand its 
RkO program on weather modifigalion and control; (2) that the U S end all 
military uses of woather modificailon, and conduct research, as far as possible on 
an iiuernational basis; (3) that a lead agency be ustablished to coordinate and 
regulate federaNy supported programs on weaiher modification, and thai legislation 
be devisQd iq define ihe nghis and responsibilities of citizens, the states and the 
Federal Governmeni m this area; doscribcs the slate of the art of weather, 
modification technology, and defines the typo of research needed, for example 
basic research on cloud physics and RAD of the technology to mitigiie hurricanes! 

2989. pVeather IVlQdlficalion Reporting Rules Effective November US. Departmeni of 
Comnmce News, Waihmgton, D.C 20230, NOAA 72-14S, 9 November 1972 2 pp 

Announces thai the rules for reporting weather modification aciiviiies io" the 
Commerce Departments National Oceanic and Atmospheric Administration have 
gone mio effect, implementing P,L, 92-205 which requires all non-Federal weather 
modification activities in the U.S. and Its territories to be reported to the 
Secretary of C-mmeree; records will be made public by NOAA lo help avoid 
duphcfliion of effort and ierntorial overlapping of operations. 

2990. "ITOS-p Spacecraft Scheduled for Launch October 9", as. Departmem of Commerce 
Nem, Release NOAA 72035, 8 October 1972 6 pp Pf^r.mm or i^omnwrLL 

Describes the NaUonal Oceanic and Atmospheric Administration's new environ^ 
menial sate^ite, ITOS-D, which is designed to provide information on atmo^^k 
and sea surface lemperatures and on global weather systems, in order io irnprovc 
weather forecasting services. - ^ t. 



AUSTRALIA 



2991. "Policy for Australia's Naturs, v. 240, no, S386, 10 November 1972 p 63 

Notes Uie increasing amount of criticism being directed toward the Commonwealih 
ScienuHc and industrial Research Organization (CSIRO). ihe chief channel for 
di^ rl^'^^'f f ^FJ^ ^'''^""'^ ^'^^^ induitrialisls' major complaints, vi., 
thai CSIRO IS too detached from practical and ;nmmercial considerations- sircsscs 
the important part science policy questions w.;i play in Australia's December 
elections with the present Liberal government having already established the 
Advisory Committee, and the Labor parly pledging If elected, to set up a Ministry 
for Science and Technology. k y 

2992. Diamante, M. |,J^A R{^S on Australia's CSIRO", Phiftppim Sconce Hayiew v 13 
no. 1, January^February 1972, pp. 50-58. r^ tcw^s^x^^ 

pescribcs the organizational slrpcture of the Commonwealth Scientific and 
ndunna Research Organization O^usiralia's premier naiional research bod^ he 
^^H^n. Sr '^"^T^' dissemination of its research reiults. se^lces^ 
and publjcationi and its nnancing; recommends, among oiher things that an 
Advisory Council be created to provide channols for ad4e and criti&^ihc 



aeiiviilus of ihc National Science Dgvelopincin Board, and thai ihc NSDB csUblish 
n Regional Commillce and Regional ofnces, iaborfliofies, and field suuions 
throughout ihy Philippines to do research related to ihu ecunomic nuedb ol^ ihw 
communily, 

AUSTRIA 

2993. "Austria: Federal Report on Reieargh for 1972", Scmcv Polky, v. 1, no, 6, 
NQvenibcr/December 1972^ pp. 1.7-1 J, 

Presenis highliyhls of iho report, which reveals: (l) ihu lotnl 1972 R&D expGndi- 
lure by Govcrnmcni and Industry ('^5,3^400 ni, i,e,, up 20,7% from 1971); the 
diiiributlon of Federal cxpendiiure on R&D (wilh the Federa! Ministry of Sciunce 
and Research receiving ihc major sharuj 79.5%); and (3) the allogalion of Fuderiil 
funds for research and research promoiion (63,5% for research work In higher 
□ducaiion centres and related csiublishmcnts); ouilincs ihe objoctives of Austrian 
R^D policy: for example, to increase R&D expondilure to bring it up to same 
level as lhat of comparablOj industrial countrigs; lo exploru ihe possibilities of 
additional mw meihods of R&D financing; and lo oilablish prioritios for research, 
to sirciiglhcn its infrastructure , and to modernize its managemcni; describes the 
functions of the Austrian Government's '^Overall Research Concept'*, a medium- 
and longer-ierm masier plan for promoting and financing research, 

2994. "Austria: More IVloney Wanted for Induiirlal Research", Sctunce Policy, v, 1, no. S, 
SeptembDr/Ociobor 1972, p. 1.4. 

Reports the activities of the Industrial Research Promotion Fundj which has asked 
ihe Austrian Government for $40 million for next year; the Fund's Report for 
1972 reveals thai: total expenditure on Induiirial R^D in Ausiria rose from $1.3 
million in 1969 to $1J million in-197lj increasing its sharu in ihc GNP from 0.41 
to 0.43%; 253 projects were carried out in 1971, with ghcmieul research being 
given top priority (24J%), followed by engineering and iron and sieel construction 
(^19%); iS.G ffiilliQn was spent on unvironmenlal prolectign (S. 3% of all research 
promotion funds); notes ihe trend toward jncrgflsingly complex and thus mbro 
expensive projects, which precludes a firm's bearing along the risk Involved In 
RiD; identifies Industrial R^D priorities, ihg top three being (I) machlneryi plant 
and apparaius, (2) electrical gngingering, and (3) chemistry, 

BIOLOGICAL SCIENCES 

2995. B/ologicul, Medical, and En'^ironpmntQl Regard) Program ^ Division of Biology and 
Medicine/ U.S. Atomic Energy Commission Report, WASH'1211j 1972, 29 pp. (Avajh 
able froni Division of iiiojogy and Medielng, USAliC, Washinglonj D,C. 20545.) 

Ouilinus research programs for life sclenllsls In the Biology and Medicine Division*s 
overall programj which ranges In scope from the IrUeractlon of radiation with 
niolccules of biological Inicresl, to the. movemeni of radioaciivity In ecoloyical, 
meleoroloylcalj and oceanoyraphic systems, as well as the radiation biology of 
space explorallon; ihe program Involves e>^penditurc^ of about $90 niillion pui 
year, svilh the largost porilon of llie program being conducted in the AEC 
laboralories, and about 20% going to support Individual studies in unlversliy 
laboratories and other nonprofit research institutions. 

299G, "Buondoggl^'' Crltlciim Hits jntyrriatlonal liio Program'*, Sc/t/Re ^ Gom'nffwnl Report^ 
V. 2, no. 18, 15 December 1972, pp. 1^3. 

Presents the pros and cons concerning the achldvemenls of the IBP, svhlch involves 
ihg use of larMyf mulildbclpllnary leanii to analyse alt components o\ a specific 
environ men t and the interactions lhat occur bcivvecn them; IBP managers contend 
thai ihe program can already be Judgud a success, and J. F. Reedi chairman of the 
U.S, National Coiiinilttee for IBP, describes it as "a very strong beginning of . , , a 
new approach lo science"; critics of the program charge that the IBP is serving as 
(I hayen for sycond-rank scientists, and that the actual work being done is, in some 
cases, mudiocre; sonic of the I Bp's leading proponents acknowledge that these 
allegations are esscntiully 'Correcl, bul contend that such dcrkiuncius do not 
Invaildalc ihe entire program, 



BUDGET FOR R&D 



2997. ''R^D Funds Are Bonoming Out'v Chemkul J Enyineerina News v 50 no 40 2 
October 1972, pp. 19-20. s ^ , . ^y, nu, hu, z 

Analyses irends in US, GDvernmeni flnaneing of R&D, presenting statisiics which 
reveal ihnt loial MQ funding in lurms of conbiani dollarg ii today 9% less ihan ii 
was ai lu peak in 1968; poinis out ihai while indu§iry*s R&D suppon hai been 
more ririn, it has not been iimng enough lo compynsatc for the falloffin Federal 
funds, 

^ngrcsi Increases N5F Funds for 1973'', Physics Today, v. 2S. no. 10, October 
1972, p. 63, 

Announces ihc appropriaiion by Congress of^^oil^ million phis $7 million in 
foreign currency for ihc National Science Foundaiiun \u\ FY 1973, which, 
iQgciher wiih ihe funds for uducailon and Insiiiuitonal suppon now frVud hum 
impoundmcni, bring the lotal funding lo 1657,2, approximaiely $l0.2 niillion 
more ihan ihe amount requDsicd by the Adininlsiraiian; appropriaiion^ for 
individual programs, such as ihe Sciciicc Educaiion Impfovcmeni Program were 
also more than requQsied, ■ _ .■ 

BULGARIA 

2999. Brankov, G. (Ed.), Bulgarian Academy of Sckncvs Reference Book 1969 PrinUng 
HfH^c of the Bulgarian Academy of Scicncei, Geo Mlluv, 36th Street. Sofia; Bulgaria, 
1969, 102 pp. (1,20 leva). 

Brlcny reviews the history and funcUans of the Academy, which was 100 years 
old in 1969; names the officers and membgrs of the Presidium, and yfves names 
agci, fields, and addresses of the 45 academicians and 57 corresponding members' 
grouped accprdiny to departmcni (Physics and Mathemailes, Technical Sciunces' 
Chomieai Sciences, Geology and Geography, Biological Sciences, Medical Sciences' 
Philosophy, Economics and Law, History and Pedagsgics, and LinguisUcs, Liiera' 
ture and Fine Arts); includes informallQn about iha deparimcnis, Instiluics, sec- 
tions, laboraioric^, auxiliary bodies, and iniernattonal organisational affiliaiionsi 
piesenu an index of Academy publicallonb and their staffs, as well as an alphabeil- 
cal index of nameSi ■ ■ 



CANADA 

3000. "Rubert J, Uffeni How Science Policy is Made in Canada", Sc4v;ce Forum v S no 6 
December 1972^ pp. 3-8, i , • 

Cites a major lecomniendailon of Canada's Senate Special Commltiec on Science 
iohey which culls for all gevernmeni dopurimenis or agencies which can have a 
signilicaiU but indirect Impaci on the Industrial innovaiive process while serving 
iheir main missions to acquire the services of science paiicy advjiers to deljngaLe 
such impacts when administrative decisions are taken and new policies are formu^ 
laied; notes the greai nneresi diiplayud by members of the scientific community 
in serving in thai capacity, describes the myriad problems a science advisor faces 
and outlines the lengthy sequence of evunii thai must precede ihc implementation 
ot a ngw policy or program; includes slalisiics on federal expenditures on sclcnilfic 
aciiviiies, and commonls on ihc latest irends, 

300 L "Science and Technology Organization In Canada Science Policy v 1 no S 
September/October 1972, p, 2,1, ' ' ' 

Presents hlghlighls of a repori (Organimion of FQdaral Science and Technoioay In 
Canada: Science Abroad) by D, F, Downing, Scientific Counsellor British Hluh 
CommiSHion, Ottawa; a priority task Is to develop a global science and tcchnolouy 
policy; thu ordeMn-council settlny up the Ministry of Science and Technology eafti 
for. Minister of Slate to aiiist deparimenis and agencies of the Canadian Govern- 
moin in the formulaUon and development of advice with regard to' (1) the 
opumuni mveitmeni in. and application of, scionco and technology in pursuit of 
national objectives; (2) the oryani^ation of thy scientific establishmeni in thu 
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public service of Canada; (3) ihc aiiocailon of financial^ personnel, and oihcr 
rcsourees to Canadian scienilfic endeavors; and (4) ihc CKtcin aiid nature of 
Canada's parucipation in international scienilfic activities and the coordjnatipn of 
related domcsiic activities, 

3002, "Canadian Science Ministry Passes First Birthday"^ R&D Managenwni Digosi, v. 2 no. 
6, December 1972, p, 8. 

Reports on the aetivitles of the Mlnisiry of State for Science and TecfinologVi 
whose principal function is "io advise the government on all mauers relating to 
science and technology, and In particular on the best means of harnessing acilviiles 
in these areas to the achievement of national goals*'; the Ministry also "coord i nates 
scientifjc and technological programi with other federal programs and polir^^s and 
seeks 10 promolc cooporalion with provincial yovcrnmQntSi public and private 
agencies, and other countries in ihe field of scienco and technology'*; under way 
arc In-depth studies of methods for campiliny statistical Inforniailon about 
Canadian research programs, supply and demand for highly qualified manpower in 
Canada, and cxicniion of science and technology informaiion sysicms, 

3003. Carruthefij |,, ^'Coiitrpvefsy in the MOSST^ What Should Its Image Be?'*, Sdencc 
Forum, v, I, no. 6, December 1972, pp, 16'17, 

Considers the discussion taking place within Canada's Ministry of State Ibr Scrunce 
and Technology concerning the information role U should play; describes the 
approach favored by some within tlie ministry, he*, discussion of policy a I tern a- 
liveg before they are sent lo the Cabinet for consideration, and the hearing of 
complaints and suggestioni from other agencies (univcrsitieSi Industry, and 
scientific community, and the public in general) before and not jusi after dcctsioni 
Miavc been niadc; observes that this approach "seems to be the only. proper way to 
transform the ad hoc decisioiis by governmeni . , . into the siudiedi Integrated 
policies and decisions that are urgently needed today in so many areas of Sw.^nce 
and technalogy". 

3004 "Canada Emphailzes Contract ing-Out", RdD Manage man t Digasi, v. 2, no, 4, October 
19?2^ 11. 

Reports thai under a new policy of the Canadian Government, a progressively 
larger portion of governnient^fundcd R&D Is to be done by industry, to help 
unsure that R&D results are translated more effectively into additional Canadian 
industrial capability; at the present lime, slightly more than one-half of federally 
funded R^D is done in-house, and sliyhily less than Qne-c|uartcr in Indusiry; the 
Canadian Minister of Stale for Science and Technology believes that industry can 
strengthen the Canadian economy and create jobs through innovative R&D 
directed at the market place* 

3005. Punchard, J,C,R,, "Indtistry's Seeond Thoughts on the, Contractjng'Out Policy "j 
Scfance Fonaih ^» S, hO, 6, December 1972, pp, 22-23, 

Discusses the difficulties of transferring R&D from government in-house laborri- 
lories to industry, a movc^ earlier urged by industry and rccomniendcd by the 
Senate Special Committee on Science Policy; e.g,, (1) the difficulty of applying 
the criteria for research In government laboratories to Industrial R&D; und (2) the 
lack of a stated level of funding to support R&D by Industry; urgus greatur effori 
' by the government In pursuing this iicw R&D policy, as a means of easing 
Canada's economic, unernploynncnt, cdtrcatlonal, and ownership problems, 

3006. Lltvak, L A,, and Maule, C, J., "Science Policy, Innovation, and the Small rirm*', 
Sclenca Fomm^ v, 5, no, 6, DQcember 1972^ pp. 9-11, 

Briefly describes thc_ flndlrigs of a 1971-72 survey of 39 technical entrepreneurs In 
small firms in the Canadiiin secondary manufacitirlng sector, conducted with thy 
aim of suggesting directions lor future government policies; examines the rgcom' 
mendatiohs of the Senate Special Committee on Science Policy In the light of 
Ihosc findlngSj particularly the reconimundatloni in areas svhich reluie fairly 
directly to the small-firm studyi e,g,, (1) the establishment of a Special comrnltlgy 
on the future ; (2) Increasing industrial R&D; (3) cooperation between gDvornmeni 
. and the academic and indusirlal sectors to consldur their complumentary roles In 
the national scignce, technology, and innovation urfort; and (4) assistance with 
R&D actlviliei in Canadian Indtistry, 



3007. Gibbons, M,, *'A New Study Tells Why Canadiflu Industry Lacks Innovative Drive" 
hctencQ Forum, v, Sj no. 6, DecQmber 1972, pp. 26'29. ' 
RcyjLHVb a rcpori by P. L, Bouriaull, former member of ihc Science Council of 
Canada, cnijiled ^MnnovaLion and ihc Siruciuru of Canadian Indu^lry"; ouilinns 
the obicciivus of ihe siudy, and summarizes (under ihc headings of invcsimuni^ 
markoi, goycrnmcni and indii^irial impori pQligy, and lochnology iransfcr) ihc 
principal djsingeniivgs lo innovalion in Canadian Indusiryj as ideniified by ihu 
bludy; among ihc faciori affcciing lechnological Innovalion in Canada arc ihe lack 
of ihe cnd-producl capabiliiy needed lo provide access lo beticr and larger 
{doiTiesiic and foreign) markcii, and ihe presoncu of foreign (panicularly 
American) capiial, technoloyy, and managemcnL 

300B. **LIS First for Canada''^ Nature^ v. 240, no. S375, 3 NQvynibur 1972, p. 7. 

Disgusscs plans for launching Canada's Anik saielliiu (bulll in Ihy U.S. by Hughes 
Aircraft) Trom Cape Kennedy on a U.S. Delia rockci, lo be used solely fur 
domeiiilc iclcphone and iclcvision commuiiicallons - ihc first such saiclliio lobe 
used in Ihe world; poinis oul iha-, ironically, a comparable U.S. saielltic won't be 
launched until al leasl 1974; d^ic^ibQs iho ground siaiionh in Canada thai will 
receive and transnili Anik*s iiynals, and poinis out that a second satellite will b^ 
launched in about 6 nionihs, 

CHINA 

3009. Tsu, R., ^'High Technglflgy In China", Sckntlfic Aimrkan, v. 227, no. 6, December 
1972, pp. 13-17, 

Reports fiom a personal visit to China thai there Is high lechnQlogy there, 
including specifically the computers, control syiioms, and insirumcntaiioii lhai 
niakc a modern Industrial society function; reviesvs ihe scope of Chinese research 
in ^olld stale cloctronjcs, campuier sysiyms, and semiconductor lechnoldgy; con^ 
cludds that "given China's present needs and Its form of socieiy, ihu couniry's 
induiitrial devulopmcni may well be corrccily ^balanced' noiwilhsiandlny lu low 
per capila Income and paucliy of consumer goods. 

3010. Lubkin, a B,, "Physics in China'', Physics Today, v, 25, 12, December 1972, pp 
23-28, Hf 

Reports U.S. visilors' Inipreisjons lhai Chinese physicists are conccntraiing much 
marc hQavily on applied than on basic research, and thai there rs a socieiy-wide 
ailcmpl to make ihe highcr-educaiion system more democratic; describub iha 
acilvilles, pcrBOnnuI, and lacllliies ai a. dozen of China's advanced physics inililuies 
and unlvursilies: summarizes observailoni of acliviilei in astronomy, fluid 
mechanics, nuclear phyiics, and high-energy physlch. 

3011. Covault, C, ''China to Lauhch Satcom Mn Near Future'" Aviation Wcq!^ & Space 
Tachnohgy, v. 97, no, 22, 27 November 1972, p, 14, 

Reporii an announcement by Dr, Tsien Wel^ch'ang, a member of a dolegaiion from 
China visiling iha U.S. as guests of the National Academy of Sclencesr thai China 
will launch^ a communluailons latelHie In the near fulure; discusses ihc brief 
hisiory of China^s space research and future plans, and describe^ he acitvlilcs of 
the delegaLion in ihc U.S. 

3012. "More Cracks in the lee", Ndttm', v. 240, no, 5375, 3 November 1972, p, 6. 

Rcporis plans for a group of scientists from the Peoples' Rcpyblic of China lu visit 
the U.S, at ihc end of N(ivembcr on iho heeli of a visit by a party of Chrncse 
medical doctors; discusses the role of the Fcderalion of American Scicmlsls in 
laying Ihc spadework for Ihis visit then turning oyer the host duties to ihe 
National Academy of Sclunces, 

COMMUNICATIONS 

3013. Klasi, J., "Pentagon Expands Satcom GoM\ Amtion Week d Spuca Tcchm/ogy v 
97, no. 24, 11 December 1972, pp. 64^6S,67. 

Descri^bcs ihe increasing role thai communlcaildns salolliics will play In achieving 
ihc Pcniagon's reccniiy itaiod tQlecommunicaiions objycllvys of maximizing ' 
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iclinbilltv, sLiivivabilUy, sccurliyi and eosi-cffecilvcncss for boih siraicgic and 
laciical missions; discusses tlio Defence Duparimcni's vi'cws and plans for miliiary 
saicom sysionis, and ihe diffurcnces bunwcgn tlioir ruquiremyiiis and thobc of ihg 
civilian Inielsal (Iniernational Telccommunieuilons SaiQllito Coruoriium). 

3014. 'TV by Satollitet UN Debatci Curbs", Sclanco, Naws, v. 102, no. 22, 25 NQvember 
1972, pp, 341^342, 

Discusses UiN, debaiQi, lo curb ihc use of dircci tylevision broadcasis figm 
saluHlitQs oNving lo concGrnb of many couniries (cspucially if ihu §aiulliic i§n'i ihcii 
□wn) over such aspccu as ihc possibilliy of iniurfcrencc vvidi ilicir savuiulgn 
aflairSj ilie uiidermlning of iheir national idDniiiy^ and rciardailon.of ihcir culiurai 
dyvclopmQnt; discu§ia§ UJ* opposjilun to iueh curbSj vyhich ^icm% from beliuf in 
the ffQc QKchange of information and ideal. 

301 5. '^International Unit Hopes te Agree Within Year on Maritime Satellite*', /I f/W/o/j Wi'i'/< 
d Space It'chnohgy, v, 97, no. 22, 27 November 1972, p. 16, 

Points QUI ihai the Inicrggvernmyntal Maritime Coniultative Organi^iation (IMCO) 
liope^ 10 reach agrcenictu on the plans and organii?*itional arrangenicnts for an 
intcriTaiional niariiime satellite system for navigation and position^fixing \vlthin the 
next yeari despite US, reservations that IMCO is moving= too rapidly; describes a 
Soviet proposal before a recent IS-nalion IMCO panel to set up the system called 
Irt-Mar-Sai, svhieh the panel hopus to get approved during 1973 and created in 
1974; agenda for next IMCO meeting includes discussions of plans for the first 
phaiLV p the ring siaiisilcs and force as ting traffic, possible service sharing between 
aeronautical aiid marilime \.\%q\% and ihe 1974 meeting. 

COMPUTERS 

30 1 6. Problums and Ptmpccis of Fimdarmntai Messarch in Multidlsclpllnary Fields = Cofn- 
puter Sciance^ Organisation for Economic Co-operation and Development, Science 
Policy Studies, 1972, 51 pp, (Available froiii OECD Publications Cenicr, Suite 1207, 
1750 Pennsylvania 'Ave., N,W., Washington, D.C. 20006. Price $1 JS,) 

Reports on an OECD survey having the aim of providing guidance to naijonal 
science admlnisipiois and policy nnakers in Member countries in their efforts to . 
siimulaie oriented fundamcnial rebcarehj particularly in new mujtjdlsciplinary areas 
svhere the ad Viin cement of basic knosvlcdge may be expeetud to help In solving 
major national or govcrnmcnial problems; covers the sgopg and trends, the state of 
the an, and future needs for fundamental research in computer science; offers 
recommendation concerning education of specialists who v^ill work In this field, 
the organi^alion of the researchj and the allocation of funds; emphaskcs the need 
for large-scale government iupport of basic research in the computer sciences field, , 
and urges a multinational program svith adequate funds, particularly for Qducation 
of specialists, 

30)7. "Support fiif Europe's Computer Sciunco Field", hwde R&D, v. 1, no. 28, 11 October 
1972, p, 3, 

Presents findings of the Organisation for Economic Co-opcraiion and Development 
concerning computer science in Europe; according to an OECD rcporii the status 
of the computer science field is not good, and OECD sees large-scale government 
support of such R&D as the only answer; the OECD report emphasizes the 
imporianee of this field for political^ social, and industrial wglfare, but finds that 
lack of R&D effort is hampering implcmeniaijon, and plans are being drawn up by 
OECD to educate more computer scientists, put them to work on R&O, and direct 
government I'tinds Into this field, 

CZECHOSLOVAKIA 

301S, 'Turge Sv^^eepi Ciech Science*', Nqw ScimUIsi, v. 56, no. 814, S October 1972, p. 40. 

Describes efforts of the CHechoslovak govurnmcni to control its own Academy uf 
Sciences by taking away the Academy's right to elect its own members and by 
dismissing already ejecied members; points out that some of the latter have been 
secretly reemployed In a iesser posiibn, and suggests that the government may be 



hoping^ ihai, by tighter conirol of ihc pariy apparaius and ihu adminisiraiion of 
Ihe univcrsilics and academic neiwork, it will siill be able lo use iu nQncQnform- 
Iny sciuniisis and leGhnologisis, 



DEVELOPING COUNTRIES 

3019, "U.N.I Application of Science and Technology to DQwelopmcnVr Science Palky v. 1- 
no. 5, Scpteniber/October 1972, p, 3 J, ' ' 

Describes the maUcri ,doa|l wjih by the U.N, Advisory CDmmiuce during in Ifiih 
session in Now York Cliy, April 5^13, 1972; the CommlUee tQeommcndcd iidop- 
tion by the Economic and Social Council of the Wor/d Plan of Aclion for ihe 
Application of Science and Technology lo Demlopmeni [SPR 5(2) •21 90 j ; among 
the conclusions Is that more research Is needed en industrial Icchnology based on 
raw maierials produced by agrlcuiiuru, on "ppst^harveil" technology, and on other 
□ppropriaic industrial technology; outlinci the Committee's work program plans 
for the next 3 ygarSi which inelude; furthering the implemeniaiion of the World 
Plan of Action and devoting tncreasiny atteniion to the question of appropriate 
iQchnology, Including transfgr of technoloyy from developed to developlnu 
countries, 

3020. ^Tgchnoloiy for Developing Nations**, R&D Manggenwni Digest, v. 2, no. 5, November 

Rcporti on a survey made by R. Poati, an Agency of Iniernaiional Development 
official^ while on research leave at the Brookings Insiitute; Poati assesses the 
opportunities and limitations surrounding technological attacks on key problems in 
the major sectors of agricullurQ, Industry, health, nutrition, population, and educa^ 
tion, and suggests rosearch priorities' and meihodi in the light of succeibful 
o?<amplcs in both bilateral and multinational dovelopment programi; he also rpcom^ 
mends more ''Joint research, experimental projects and training programi", and 
emphasizes the role of universities and nonprofit Insliiutei as agents for providing 
lochnologieal aid. 

302L Farvar, M. T., and Milton, J. P. (Eds,), The Car^lm Technology: Ecology and 
Intemational DGvelapment, Record of the Conference on the Ecological Aipegti of 
International Development convened by the Conservation Foundatign and the Centre 
for the Biology of Natural Systems, Washington Univenity, December 1968 Alrlie 
House, Warrenton, Virginia, The Natural History, Garden City, New York 1972 1 030 
pp. ($25.00) ' 

Consists of fifty papers, the great majority being specifie caie sludioi, presented at 
a December 1968 conference on the ecological effects of development projecls in 
undordcvoioped countries, grouped under such headings as irrigation, health and 
.nuirltion, coniuquencei of drives for Increased productivity, and environmental 
degradation by other practices; includes verbatim discussions; papers genQrally 
reflQCt the unfortunate lack of coordination of development aetlvilles within a 
comprehensfve ecologlc franievvork. 

3022. SpQCfuliied Confemice on Tlw ApplicaUon of Science and Technology to Latin 
Amemmi Development, Brasilia, Bimil, iS^W May 1972, Final Report, General 
Secretariat, Organization of American States, 1972, 178 pp. (Available from OrganiKa- 
lion of American Stales, I7lh and Constitution Ave., N.W„ Waihinuion DC 20Q06 
Prices 50 cenlsj ' ' ' 

Reponi on the Conference convened In response to a political docislon to give 
Impoius to a dynamic process Intended to mobilize Latin America for the 
systcmailc application of science and technology to accelerate the rygion'i devylop- 
mcni; broad topics covered includes (1) the creation and dovelopment of tech^ 
nology (Ingluding such subtopics as educatlpn and training of human resources in 
the area of selenco and technology and incentives to scie-ntlfic and technological 
research and innovation); (2) technological innovation and transfer of lech nology: 
(3) CQOperation for scientific and technological dovelopment; and (4) specifig 
proposals for cooperation in science and technology among two or more Latin- 
American countries. 
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3023. "The Presidents* Pmgrani for the Educational, ScientifiCi and Techiiologieai Develop- 
ment of Latin America 1968^1971", Americas, v, 24, m\ 4, Aprii 1972, pp, S,bS.48. 

Prc^enis the hislorical background of ihu intur-American couperaiive proyram, the 
objcglives and goals of the program, and Ihe program stratugy; summarizes the 
aciivilres and achicvumonis of the program over a 3-yuar period, in ierm§ of ihe 
number of mulUiiaiional projecu underukcn, number of fellowships awarded^ 
cxleni ot collaboraiion of regional centers svilh inicrnalional experts, financial 
support ylven, and the lype and extent of lupporiing activities; presents siaiisilcal 
facts and llgures svhich reveal the program benefits at the national level; highlights 
Uie most significant acliievcment, thai is, the contribution that the Regional 
Educational and Scientific and Technological Davelopmeni Programs have made to 
the process of Latin America integration, 

3024. Science Policy in Latin America (In Spanish), Science Policy Studies and Documents, 
No. 29, Unesco, 1971, 233 pp. (Available from Unesco Publications Center^ P O. Box 
333, New York, N.Y. 10016. Price: $3.50.) 

Comprises the Proceedings (published In Spanish only) of the Third Conference on 
Science Policy in Latin America, which was held in Vina del Mar/Sarulago, Chile, 
6-13 July 1971; deals for the most part with the activities, organisation, and 
resources involved in research and In technical education in 13 Latin American 
countries (Argentina, Bolivia, Brazil, Colombia, ChllOj Ecuadorj Mexico, Paraguay, 
Peru, Uruguay, Venezuela, and Central America); includes recommendations 
adopied at the Conference concerning such topics as additional resources for 
Unesco activities in Latin America relating to science policy, international techni- 
cal assistance for scicniific and technical projects, and the project UN IS 1ST (i.e., 
the establishment of a worldwide scientific Information system), 

3025. Spurgeonj D., "A New Approach to Foreign Aid: The IDRC of Canada'*, Bu//utin of 
The Atomic Scientists, v. 28, no. 9, November 1972, pp, 33-36. 

Describes Canada's new International Development Research Centre; its purpose, as 
set QUI in the Act creating It, is "to initiate, encourage, support, and conduci 
research into the problems of the developing regions of the worlds and Into the 
means for applying and adapting scientific, technical and other social advancement 
of these regions"; lists some of the 6i projects, approved (with a $9,363,637 
funding), such as rural development in Latin America, family planning In Mallj 
root crop production In Trinidad, technology In Thailandj and multilingual 
development Information handling, 

3026. Levln^ N,, "Israel and the Developing World", Bulletin of if w Atomic Scientists^ v. 28, 
no, 9, November 1972, pp. 37-43, 

Points out that Israel, itself a developing nation, is providing others with technical 
aid that, while a small fraction of the $13 billion total worldwide investment in 
aid to developing countries, is having a great impact; cites examples of actions 
since 19S8 by some of Isracrs 4000 advisers toward development of 90 countries 
in Africa, Asia, Latin America, and the Mediterranean basin; notes that Israel's 
technical assistance program ($10 million annually) is coordinated by the Ministry 
of Foreign Affairs and that half the budget Is spent In Africa; discusses financial, 
administrative, piychological, and polltlcai problems tied to mutual aid among 
developing nations and how Israel is circumventing ihosu, 

EARTHQUAKE RESEARCH 

3027. Wade, N., "Earthquake Research: A Consequence of the Pluralistic System", Science, 
V. 1 78, no, 4056, 6 OctQber 1972, pp. 3943, 

Presents conflicting views on dupljcatjon and overlapping research by the National 
Oceanic and Atmospheric Administration's Earthquake Mechanism Laboratory 
(EML) and the Geological Survey's National Center for Earthquake Research 
(NCER); according to the General Accounting Office, "llie fragmentation of 
j-ederal responsibility and the lack of national goals have made it oKtremely 
dirflcult, ,/ to launch a coordinalod attack on the nation's yarlhquake problem 
and to obtain maximuin benefit from available resourcus'*; the NOAA and the 
Survey Insist that parallel research (not overlapping) is being conducted, and that 
this does not constiluie wasteful duplication of effort; suggests that the 



uoiUiovcrsv nia>'_be vc^ohvo ihinugh ilL^liniiiun o\ proj^iam gujU in ihc siaieiiu-m 
nl the li^cnl i^J/J budgci and thmtigh iho U'clvrinilion uf ihe icspuMMbiiiiii?^ i.i 
. th.' v^inaus agencius invaivcd in OuiUiciuaka lysyarch expecicd to remiU Iroin .m 
Ullicc of Managumuni ,iiu] Budgcl study. 

3D2S. \\^ulg, N,, "E^rtliqunko Accord and the Test Ban"^ SLience, v. 178 no 4056 6 
Octobtr I972i p, 38. ' ' 

Dtjstfibc^ plans Uj playy U.S. iui^mic devices on Suviei soil to furihur lu^uardi on 
earthquake prediciion, as pari of ihc U.S.^Suviei agii^umoiu on unvirnoniemal 
research; noies thai the poiciuial of ihcHe devicus m a mean^ of dciuciin^ 
underground nucluai oxplosions has aroused }.pgcujaiion rugardlng the significance 
of ihc agrcemgnL; prcsunu yiow^ of promingiu ggophysicius who consider it 
unjikcly lhai thshe devices* will reveal informaiion aboui Sovici nuclear ic&is mn 
available by other muaiii; points oui thai ihu U.i. has, however, proposed an 
exchange of schmiu rescareh inlbrmjijon as a nieans uf solvlny the oi^siie inspeg^ 
tlon issue which stalled nDgoiiaiionb on ihe Ten Ban l> Uy, and §uygeMs thai 
exchange of carihquakc inlbrniaijon could |yad to discussion of n^jihods of 
deiccilng underground nuclear oxplo^ion^. 



EAST GERMANY 

3029. ''mtQr Reiourccs Policy for GDR'', Sdencc Policy, v. 1, no, 5, Septembef/Oetober 
1P72j pi 3,4* 

Describes the waicr suppty situation in the German Dcniocraiic Republic, which 
has the most overstrained water position of all indusiriali^Qd countries, the averayc 
per capiia \valer supply available amounting to only 850 cu m/yr, compared to a 
world average of "12,000; poinis out that wiih 80% or tho toUl supply being u^cd 
by indusiry, of which 40% is used as cooling waier, thermal pallution of rivers and 
lakes is a serious problem; emphasii^es thai '*tho key io any sensible waier 
resources policy is proper cleaning of the water after it liai been used"-'describes 
an uxpcrimenl launched by the Ministry of Environment Control and Water 
Resources which svas intended to encourage economy In water use as well as to 
coiitrol waier pollution, 



ECONOMICS AND SCIENCE 

3030, Rmvarch and Deuelopnwni and Eeonomk QvwIh/PmduciMly, Papers and Proceudjnus 
of a Colloquium, National Science Foundation Report NSF.72-303, 1972, 79 pp. 
(Available h=om US. Government Prlntlny Office, Washington, D.C- 20402 Piice' 75 
cents j 

Section A presoins 4 papers by eeonomisis who have wriiten uMenHively in the 
field, all concerned esseniially with the variQus aspecls of relationship and con^ 
tribuiion of research to economic grosvih, and all indlcaiing, in general, that the 
contnbution of R^D lu ecotiomic growth is high, while acknowledginn'ihy need 
for lui-ther deliniUon of this relationship; includes a bibliography; Seciigii B 
rcpoi is on the discussions at the Colloquium which addressed 4 major questional 
(as did the papers), concQrning whar is known about the relationship between 
Mp and economic growth/pi^oduciivity, how good is the slnle of the an on the 
subjeui, whether \VQ are in a pusiiion to iudge whether the UJ, is undci'* or 
overinvu^Ung in R&D froni an uyiinoniic growth/production point of viesv, and 
what might be the logical steps hi furthering such knowledge so ai to leduc^ the 
area of ludgmenu 

3031. Qi0 in Todmology: Anaiytivaf Report, Organliatlon for Economic Co-operation liiid 
Dcvekjpment, '1970, 300 pp, (AvaNabIc from OECP Publigaiions Ceniei\ Suite HOS 
1750 Pennsylvania Ave., Washington, D,C, 20006. Price |B,0D) 

Provides data Ibr ihe OECP countries in 4 key areas rejaiud to science, tech^ 
noloyy, and the Bconamy; I. nduculion examines thu educational and occupa^ 
lioiial diaracieristics ol ihe labor Ibrce, current educational efforts, and the 
siyiii^icaiice of the 'brain drahi^ II, RdD - cumpaies the level Mnd slruciufe of 
kdi.D efforii in ihu U.S. with those in industria|ii?gd OliCD cnunlhei^; uxaniiries 
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R&D in ihc scionco^bascd indusiries, iho concuniraiion and s\/.q struciurc of R&D 
in ihc Business Enierpriso Seciorj and basic rDSoarch and ihe icclinological gap; III, 
Tvchnologkal hmovotion - dascribc^ OECD counirjcB' pcrfontianwc in ihu origtna- 
lion and dilTusion of innovaiidn; and ihc relation between diffusion of innovauon 
and producilviiy incrcasQs; IV. Inwrnutionul Economk Exchanges — examines ihu 
inDuuncc of scientific and icchnological capabiritics oii inicinalional cconoinlc 
relaiionships in OECD counlrics, 

3032, Johnson, J, D. (Ed =)i Sunwal and Gros^'lh; The Stna/I R & P Firm, Proceedings of the 
First Natjonal Conference Dealing with the Problemi of the Small Firms In the 
Research and DevelupmDni Industry, Washington, D.C, 12-14 June, 1972, NSF, SBA, 
and DOC, in coopcratiQn with The American Universliy, 1972, 300 pp. (Write Private 
Enierprisc Cunier, S13A, Ha mi I ion 209, The Arnerican University^ Washington, D,C,, 
regarding availabirny.) 

Pre a" nil papcri delivered at the Conference, and reviews di^t;u scions between 
representatives of government and industry cQngcrnIng the problems of the smali 
technical firm and the posstbililies for growth; general presentations dealt with the 
problems of growth facing the ^mall R&D firms, the preseni and future role of 
ihesc firms, and their impact on science, technology, and the economy; panel 
presentations focused on such concerns as the problemi of selling R & D to the 
Federal Government, meeting the rciearch demands in non-Federal fields, 
sirchgihcning the small R&.D firms and new opporiunlilcs for ihern, and the 
small R&D Firm in today's environment/ 

3033. SchQii, F. H., "The New-Priorliy Problem", fadinology Review, v. 75, no, 2. 
December 1972, pp, 3943. 

Contends thai new accounting as well as now lechnology Is needed to achieve the 
ncsv social goals; discusses implemeniaiion of new national priorities and their 
inipllcaiions for economic growth; oxaniines the present GNP accounting system, 
'In which so-called growth is stimulated doubly; the more you pollute, the marc 
you grow, and the more you then uff^el the adverse effects of pQlluiloni the more 
you grow again*'; dcicribes an aliarnaiive '^v^iem for aygregaic economic output 
accuLiniing proposed' at the National Bureau of Economic Research which would 
consider gross and net output as Independent varlablci for determining growth, 

3034 Place, J,B,M,, "Waniedi A Changed Environment for the Mining !nduitry"i Congm- 
sionu/ Rvcord, v. IIS, no, 165, 13 October 1972, pp, SI 78630 7864. 

Discusses 7 problem areas facing the U j, mfnlng industry: scarcity of new ore 
bodies and declining ore grades; environmental proieciion; labor; polliics; capital 
rcquirenients; economic^ fiscal and monetary policies; and world trade and tariffs; 
describes the efforts of the mining Industry lo solve these problemi, svarns of 
overreaciion to alarmism by environmentalists, and offers suggestions concerning 
needed Govcrhment actions (e.g., laK inecnilves and depletion allowances) and 
needed policy chaiiges, 

EDUCATION 

3035. Doiy^ R,, and Zinberg, D., -'Undergraduate Seience Education^ An Overview", 
Ameiican Sdantistf v, 60, no* 6, NovembenDecember 1972, pp. 686-69S, 

Assesses the overall cKpcrience of science majors in the U,S,, and cansiders the 
character of the environment In vvhich they are likely to work as well as the 
supply and demand picture for sciencu graduaics or their career prospects; oilers 
suggestions for the improvement of science education, concerned with ihe siruc= 
lure and content, and with the expcriyiice of research and the need for courses 
that relutp science to lochnology, the environment, and public policy, 

3036, Millard, R.^ Sweeney, K,, and Eklund^ N,, Planning and Managtmeni Practices In 
Hfgher Eclucaiion: Promise or Dllamma? Proceedings of the National Forum on New 
Planning and Management Practices in Higher Education^ Denver, Colo., 26-28 January 

= 1972, 218 pp. (Available from Education Commission of the Slates, 300 Lincoln 
Tower, 1860 Union St„ Denver, Colo, 80203, Price; $3 JO.) 

Presents the talks delivered at the National Forum which opened wllh an address 
on the problems of higher education leadership In the I970's, and continued with 
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iho prosoniaiion of ovgrviows and eauiions rciarding yoni selling and evaluaiian 
planning and resource allocaiion, and oxBcuiion and oporalion; oilier addrciios 
deal with iho imphcalions of oxiiiing planning and managomeni systems stratcuius 
lo mool ihe inovilabio demand for cost siudics and oiher analyiieal reporls in 
re aiionship wiili resource alloeaiions, iho trends and devQlopmenis in liiglior 
education and iho oxiornal proisuros = by Slaio ahd Fodoial yovornmenis and the 
public ihai call for improved planning and management praciicoi; includes an 
Woiitiix containms abHracls of systomi' description! presented at il^ 

3037, "Broadonini the PhD", Nature, v. 239, no. 5371, 6 October 1972 p 299 

Discuisoi an informal tapon, Broader Educallon for Gftfrf«fl/M. by' a joint com- 
"^i . l'-f ,° Council and the Social Sclenco Resoarch Council 

which idenlifioi opportuniiioa for devglopiiig more broadly based PhD courses that 
svould bo "intellcciually as demanding as the traditional PhD . but morQ dlrecilv 
oriented losvards indusirial carGors"; according lo the Commiltee, this type of PhD 
course IS osscntial for mooting the need- "to use the enormous resources derived 
from the discoverios of scioneo and the dovolopmcnts of technology in ways that 
give the maximum bcnofit and the minimum harm to the community". 

3038. Blandford, B A,, and Troxler, J. C, Expected First-Year Graduate Enrollment in 
Scwncs and Engmefring Fall 1972, Report of the Higher Education Panel Ame^ can 
Cpuneil on Education Survey No. 10, 11 Auiust 1972, 24 pp. (Availabli fram Ihe 
Higher Education Panel, ACE, 1 Duponl Circle, Washington, D C 20036 ) 

Presents rosulls of a survey of 91 institutions grantins doctoral degrGcs In science 
or enginoormg; according to the survey, an overall increase of 2% in first-vear 
science and onginooriny graduate enrollments is expected this fall bui the 
projected trends dilfer according to typo of Institution and field; the "top iwonty" 
instituiions (so dosignatod on the basis of their selection by NSF follosvs'and of 
Federal R&D funds avvardod) expoci declines In enrollments in all maior science 
and ongineermg fitslds; 'developing" insUtuilons (those svhich first awarded 
doctoratos m those fields in 1960 or laier) expoet enrollments to drop In physical 
sciencos, social sciences, and ongineering and to rise In other major eaiegorles' 
other mstiiutions expoci increasBS In all major categories oxcopt ongineermg. 

3039. Lipsltz, L. (Ed.), rcc/wo/00. and Education, Educational Tochnology Publications, 
Inc., Englewood Cliffs, New Jersey, 1971, 179 pp. ($S.9S) sr u s, 

Presonu a compilation of 18 arilclos dealing with the various elomonts comprising 
ho area of educitlonal onginooring tochnology, ranging from dBfinltions of educa- 
tional techriology lo Instructional modia, systems, mass media, the computer and 
programmed instruction; also treated are iho polities of educational objectives 
(how ihey are sot and why, with susiostioni as to how they might bettor bo set) 
and the impacts of loehnology on ediicalion. 

3040. Roidel, C li 'The Univer^ty: />m Environmental Porspoctive", Vital Spmlws oftlw 
pay^ V, Ja, no. 2, i November 1972^ pp, 4547. 

Considers ih^ reaions for the unlvcrsllies* pneral lack of response lo ihe need for 
cnvironmenial programs, suggesting that ihc reasons sicm from iho environ- 
menlalisu seemingly paradoxical demand for 'aciion' while inilsilng ihai man^ ' 
kind II already hopelcsily doomed''; calls for a rccommitmoni of ur^versities to 
involvcme^l with eurrent problems and the needs of socieiy. and asieises ihe 
ef^eii of lucli mvolvemeni on academic life siyles; ouilines chaneoi in ihe 
univcrsilies which will be nccussary to deal wilh future prgblomi, e.g . environ^ 
mental degradation, among which are: the removal of artificial barriers boiween 
discipimes, depariments, and colleges, ihe rebuilding of broken lies between 
tcachmg, research, and lervices, and new meihods of budgetlny and adminisiration 
that creaio intordeparimental cooperation. 
3041, Hagg, F G., and Ketchum, G. M How, W/wn and Wlim Does tfw Enginw Learn 
About Valuii^ Preprint of paper (No, 72^WA/TS^S} presented at the Winter Annuai 
Meeting of The American Society of Mechanical Engineers, New York NY 26-30 
November 1972, S pp. (Available from ASME, United Engineering Center 345 E 4?th 
St, New York, N.Y. 10017, Price: $3,00; $L0O to ASME membek) 

Discusses the In^eqyacy of the tradiiional meihod of requiring a dlsiributlon of 
gouiics;in nonengtnoering lubjccti (e.g., liberal arts or the humanities and social 



\ mi ScftTice R-jiicy ft?viLvvs 



scicnceij as a means of injecting value consjdcriuions iiuu ihc onginucrjng cur^ 
ri&ulum; describes several allcrnaiive approaches, among which are jnicrdisciplinary 
pruject courses, ''dispuied qucblionb" course^, and a general infusion of ihu 
awareness of valuei Inio ihe infrasiruciure of ihe engineering courses ihunisulves; 
^ircbses ihc responsibiliiy of ihe engineer for the conscqiicnces of his work, 
pariicularly those affccilng pubhc hdalih and safciy and ihe environmenu 

3042, Torda, T, P., An huerim Progress Report on the Educatlof} and Hxpariunce In 
Enginaering (E^) Progranh Preprint of paper (No. 72-WA/TS-3) presented at the Winter 
Annual Meeting of The American Society of Engineers, Nevv York, 26-30 
November 1972, 5 pp. (Available from ASME, Uniied Engineering Ceniyr, 34S E 47th 
Sl, New York, N.Y. i00i7. Pricut $3.00; $1.00 10 ASME members.) 

Presents the ncasojis for ihc duvGlopmenl of the E3 program (supported by the 
Naiional Science Foundaiion) which offers a radical depariin-e from conventional 
and undergraduate curricula and mcihodology available in engineering colleges; 
describes the focus of the firsi year of the 5-ycar prdgram, vb:,, the developmcni 
of many of the proposed concepts wliieh are included in the program i discusses 
some of the results achieved during the planning year and some of ihe experiences 
during the flrit few months of implomenlaiion. 

3043, Bruneri K., Week^, K., and Kern^ P. (Compsj, tnternational Education Rewurcvs: A 
Summary of OE-Funded Research Projects and Reports A m'labla Through the Educa^ 
tion Research information Center, 1956-71, U.S, Department of HDalth, Education, 
and Welfare, Office of Education, 1972, 370 pp, (Available from U.S/Governmeni 
Priniing Office, Washington, D.C. 20402. Price: $3 JO.) 

Provides a eomprehonsivQ lisling of projects with iniornational aspects or dimen- 
sions funded by the U,S, Office of Education, which includes the following 
caiegorioi of international educaiion: foreign area studies, education systems, 
education in loeial and economic developmenij foreign students, and bibliographies 
and direciorics of international education rcsourcei; Part 1 cQntains. 450 annotated 
references; entries In Pari 11, arranged according to (i) couniries or terriiories and 
(2) regionii gives bibliDgraphie information only, cross^eferenced by geographic 
area. 

ENERGY CONSERVATION 

3044, Hammond^ A* L., "Conservation of Energy: The Potential for More Efficient Use**, 
SclmwL^, V. 17S, no. 4065, 8 December 1972, pp. 1079-1081, 

Stresiei the need for conserving energy, and identifies ihe major end uses: (1) 
transportation and (2) space heating in residencei and commercial bulldlngi; 
suggests measures to reduce energy coniumplion in iheie two areas' e.g,, improved 
siruciural deilgnj beiicr Iniulation, Improved design of space healing units^ ihc use 
of more efficient furnaces by industry, and a shift to rail transport (both passenger 
and frQlght) and urban niais traniii; points oui that the potcnijal for conserving 
energy through more efficient use appears to be enormous, but that finanejal 
inceniivcs and other means of changing altitudes and habili U^ energy uie will be 
necessary lo realize this poicniiaL ^ 

3045, The PQieniial for Energy Conservation; A Stuff Study, Executive Office of the 
President, Office of Emergency Preparedness, October, 1972, 236 pp. (Available from 
US, Governmeni Printing Office, Washington, D.C, 20402. Price: $2,00.) 

Prcbent^ projections of energy demand for the neKl 15^20 years, and the sources 
of supply 10 mcoi that demand; iuggesis thai conscrvatfon measures can reduce 
U.S. energy demand by 1980 by a«i much as 7,3 mlillon b/d of oil (equal lo about 
2/3 of the projeeied oil impons lor that year); Idcniifiei the most signlflcnni 
realizable measures lo clfeci conservation: (1) Improved insulation In homes; (2) 
adoption of more cfflcioni air condliioning sysicms; (3) shift of inicrcliy freight 
from highway to rail, intercity pasiengeri from air lo groynd travel, urban 
passengers from auteniobiles to mass transit, and consolidation In urban freight 
movement; and (4) Inlroduction of more efficicni Industrial processes and 
equipment. 

3046, ^schkis, V,, CutUng Back Energy Consumption , . . Wiiy? How? Preprint of paper (No, 



12^V/AITS^-7) prciented at the Winter Annual Me<^tiny of Tht* American ^otjeiy of 
M^cl^njgal Engineers, New York, N,Y„ 26^30 Novumbur 1972. 9 pp. (Available Irum 
AbMt, Uniiud tnyincuring Cunicr, 345 l£. 47ih Su, Now York N Y 10017 Price' 
$3.00; Sl.OO lo ASME mombcrsj 

Discusses iho energy crisis, and Ihe fnciorb which dielaic a ruduciian in energy 
consumpiion (dwindling fuel resources, polluiion, and the flniiu naiuro of ihu 
earth's hcai sinki); describes the inequaliiins hi energy consumpiiDn (boih inigr- 
naimnally and niiljonallyj: c.y, (1) ihc U.S. has by IW ihe highest per capita 
QonbDrription, nnd (2) the population with the highest incomg has a far higher 
share' prenergy consumption, in the hnusehold, In Industry, and in tran^portatian; 
di^cussc^^ the areas where energy savings nrc posslblQ, and examines the ways in 
, .y^hich such savings can be achieved, 

3047, Hammond, A, L., **Encfgy Necdi; Pro|eeted Demands and How to Reduce Them" 
Sde/Kv, V, 178^ no. 4066, IS December 1972, pp. 1186-1188, 

Diicuises projections of vast hicrcascs in energy demand, noting that they are, in 
general, based on previous trends in overall Qconomie and population growth, and 
are likely to be accurate only if past trends CQininue esientially unchanged; 
describes studies of the demand for Qlectriciiy, under a variety of alternative 
assumptjons, which indicate that rising prices, as well as populaiion decreases, may 
ledugg the demand for power; discusses various proposQd measures for promoting 
energy conservation among which are: higher prices, tax Incentives and subsidies 
(or their removal), changes in building codes to require more insulation in houses 
and heat-rcriecting glass in office buildings, and restrfciion of adveriising that 
encourages energy use, * 
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ENERGY = CRISIS 

Chapman, D., Tyreii, T., and Mount, T,, ''Electricjty Demand Growth and the Energy 
Crisis' , Sctence, v, 178, no, 4062, 17 November 1972, pp, 703-708, 

Presents an analyiis of eleuiiicily demand growth prediciions made by government 
mduiiry, and university researchers, which suggests that the demand growth \m 
been Qvercslimaied; outlines the factors influencing the demand for glectrici'y 
(populaiion, income, energy prices, and total energy demand), noting that these 
factors are themselves apparently departing h'om long-established patterns^ presents 
electricity demand prdjcciioni durivcd on the basis of differing nisumptions as to 
populationi mcome, and prices; suggests research to clarify the nature of submliu^ 
tion between energy lornis, as well as the growth of each energy form and of total 
energy use. 

049. Boyer, V, a, Bertolet, A. D„ and Fitzpatrick, R, J., Industry's Via\^ of tlw Future 
Supply and Demand of Electric Energy, Preprint of paper (No/ 72^WA/TS-S) preiented 
at the Winter Annual Meeting of The Amerjean Society of Mechanical Engineers New 
York, N,Y„ 26^0 Noveniber 1972, 8 pp. (Available from ASME. United Enuineerinti 
Center, 345 E, 47lh St., New York, N.Y. 10017. Price: $3.00; $100 to ASME 
members,) 

Stresses the importance of an abundant supply of Qlccirie unorgy to the well-being 
ol society, and discusses the growing demand for electric power in the resideniial 
commercial, and industrial sectors; describes the delays facing the electric uiiliiy 
industry due to protracted rQgulntory reviewing processes and enyironmcnlal 
opposition, and calls for suppori from regulatory agencies and society in general to 
aid the industry In meeitng Its commitments; eKp[ains the mduslry's commitment 
to researehj claiming that through increasing R&D, the industiy will be able to 
supply growing demands in an environmcniaily acceptable manner. 

K^?r]l"' hh Technical Alturnatim for Energy Managmmni, Preprint of paper (No 
72^WA/Engr«6) preiented at the Winter Annual Meeting of The American Society gf 
M|cNnical Engineeri, New York, N.Y. 26.30 November 1972, 11 pp. (Available (Vom 
ASME, United EMgineermg Center, 345 E. 47lh St., New York. N.Y. 10017 Price 
$3.00; $1.00 to ASME members.) * * ^ - 'w^' ^' » ncc. 

Summafi^ei the energy lources available, and the limiting aspects of each; describes 
the gurrcnt energy situation, emphasliiing the need for niore technology which can 
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provide ihc means lo supply sulficlcni unLMgy ai economic and unvironmunully 
accQplabIc costs; idynllfies the 4 basit oplions in ihu energy and powur guneraiion 
field (more ctTicieni ycncralion, use of new energy sources^ more erfjcleni cnurgy 
use, and conirolled energy use); discusses means oT uxurcising iheic oplions, e.g., 
ihrough ihc use of more efficieni energy conversion icchnglogics and the dcvolop- 
mQni of proccssys to use new cnc^'yy sources (nuelcar, fusionj gasified eoaL 
yeothermal, and solar). 

3051, Cookj '^Energy for Millenium Three", Tuchnology Ravfaw^ v. 7S, no. 2, Deeember 
1972, pp. 1643. 

Examines the pasl and future of nmn^s uici of energy rcsourccSi describing how 
conslraints such as gapilal investments and the ecology will dutermine future 
energy sourecs; claims iliai society must replace in *'mlncd-cnqrgy ceononiy", and 
while it continues lo seek adequaiq replacement syslcms Ihrough scientific and 
luehnological eiloriSj It needs to eonsldcr rudueing both its apputile for energy and 
Its numbersj contends that "man must ulUmaiely return to renewable sources of 
energy" which would be solar radiaiion or nuclear fusion, both of which face 
severe conslraints, 

3052, Dinneen,. G, U,, and Cook, L., 0/7 Sfm/e and the Energy Crisis, Preprint of paper (No. 
72-WA/Fu-3[ presented at the Winter Annual Meeting of The American Society of 
Mechanical Engineers, New York, N.V., 26-30 November 1972, 9 pp. (Available from 
ASME. United Engineerlng_ Center, 345 East 47lh Street, New York N.Y 10017 
Price: $3,00; $K00 to ASME members,) 

Describes the extent of this resoureej eurrenl and developing technology for 
producing and utilising shale oil, and the economics and poienii^al of shale oil as 
an energy source;- doscribes a planning program being implemented by the Depari^ 
ment of Interior to lease for developmenl a limited number of publicly held oil 
share" tracts, 

ENERGY ^ ENVIRONMENT 

3053, Schurr, S, H. (Ed.), Energy, Economic Growth, and the Bmronnmni^ The Johns 
Hopkins Unlveriity Preii, Baltimore and London, 1972. ($10,00) 

Contains papers preseniod at a Forum conducted by Resources for the Future, 
Inc., in Waihingion, D,C,j 20^21 April 1971, grouped under 3 broad lopicsL (1) 
economic growth, (2) energy growth and the environment, and (3) problems of 
public policy; die papers deal specifically with the reconciliation of growth and 
environment, the environmental cost of economic growth, the effects of environ- 
mental restrfeiions on energy costs and availabiliiyj and reconciliation of energy 
and enviionmental goals; includes an appendix which examines the trends and 
patterns of energy eonsumption; indexed, 

3054, BaruSp C, On the Limits to Energy Release and impilcgtions for Present Policy, 
Preprint of paper (No, 72-WA/TSO) preientcd at Winter Annual Meeting of The 
American Socjety of Mechanical Engineers, New York, N.Y., 26-30 November 1972, 8 
pp. (Available from ASME. United Engineering Center, 345 EaFt 47th St., New York, 
N,Y. 10017: Price: $3.00; $1,00 lo ASME members.) 

Exaniinei the possible conicquenccs of the release of vast amounts of waste heat 
from power plants (c,g,, serious climate modification, increase In global icmpera- 
turQ| nnd melting of the polar ice Qap)^ and discusses n^c limits to energy release 
set by the finite capacity of heat sinks such as tlie atni'.HDhere, the oceans, and 
the landscapy); emphasises the responsibility of engineers tu plan for such limiia- 
lions, nd considers possible niodesi of approach to a limll In the light of current 
trends, published prediclions, and the problem of meeting human needs; suggests 
that a new departure in the design of the svorld's energy produclion^dlsirlbution- 
allocation system Is urgent lo avcri a new kind of energy-humanity crisis, and that 
U.S. planning for an orderly and equitable transllion to a fixed-eiicrgy'faie 
economy Is already overdue. 

3055, Hlllman, R, E,, ''Effect of Power Plants on Coastal Ecology", Uttorul Lines (Battelle), 
No, 1, Soptymber 1972| pp. 14. 

Describes the growing concern over the future of coasial zone areas, aroused by 
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ihu increased building oi both sieam-powurcd and nuclear gyiieraiing planu in 
ihuso areas; dibcussQs ecological impam of hoi waicr discharges conuruciion 
acuvmcb, Uic use of biocidos in iht? waicr^miakc slruciurus," enirainmeni of 
plankionic organisms in ihc iniakc svaicr, and the minuie releases of radioaciivliy 
irgm nuclear power planis. 

30S5. TIains Energy Complex: Debate Quickens", Sdence News, v. 102. no 16. 14 October 
1972, pp, 244-245, 

Discusses argumenls offered by ihc unvironmcnullsb and ihe energy conipanle^ 
concerning ihe CQnilruction and devulopmcni of a coal reservu in Moniana and 
Wyoming, svhich has ihc poieniial of becoming ihe lirgest shiglo naiural resource^, 
projeci in the world; unvironmcniallsis are mainly concumed wlih ihe unanswered 
quuslions of ruciamaiion, and wUh water use should the uiililies opi for coal 
gusifjcailon planu ai the mine mouih, which would usu far moru svaicr than would 
power planis - in an area ihai !^ semiarld and walt-r shon; while ihe uiilUie*. poini 
10 iho eiicrgy crises, iq ihe Job§ a coal processing coniplex would provide and lo 
an improved economy for ihe area in general. 

3057. "Converting Fuel Oil Into Low-Sulfur Gas", Induslriuf Research v 14 no 12 
November 1972, p, 37= * * 

Describes ihc poieniial of a lluidizcd^bed fuel-oil convcrsjon process being siudred 
by Esso Puirolgum Co. under an bnvironnicnial Prolcciion Agency coniracp 
according lo ihc EPA, the process shows promise for reducing sulfur oxide 
emission from largo power siailons burning hlgh^sulfur fuel oils, and is expected lo 
have a coil advaniagc over olher sulfur-removal meihods; ihe loial developmeni 
program is aimed loward conversion of a lOO^Mw power siaiion in ihe U.S 
which, if successfuh will open the way lo widyspread adopilon of ihc proccs!*. ' 

30SS, "Environmental Review", Nature, v. 240, no, 5380, S December 1972, p. 318, 

Discusses the question facing ihc Aiomic Energy Commission,' of whulher dhe 
unvironmenial review of individual nuclear power siaiions should include ihe 
environmenial effecis assoeiaied wiih producing and fabricaiing ihe uranium fuel 
reprocessing ihu speni fuel rodi, and gelling rid of the radioacilve wastes; describes 
a sur\'ey published by the AEC ot the environmental cosls associaicd with ihe fuel 
cycle for a model lighi-waiur-cooled reactor plant producing 1,000 MWe, 

3059. Nuclear Power and Uw Envlronnmh prepared by the International Atomic Energy 
Agency in cooperation with the World Heallh Orpnlzation, 1972, 85 pp (Available 
from IniQrnational Atomic Energy Agency, Karnincr Ring 11, P.O, Box 590 A001 I 
Vienna, Austria.) , 

Describes world energy resources, future world energy needs and the rols of 
atomic energy in meciing these needs; deals with radiation protection standards, 
the safu handling of radioactive matgrials (including wastes), and nonnuclcar 
impacis on the environment, such as those arising from plant construction and 
thermal discharges; outlines the effects of the use of atomic energy on the 
environment, as compared with fossil fuel; concludes that it is necesiat^ that the 
nuclear industry eNerclsu careful coniro! lo minimise any possible risks - while 
maximizing benefltb to the public - and keep the public informed about them, 

3060. Schleslnger, ], R., ^Tower Production, Health and the Environment", AEC News 
heiouses, v. 3, no, 46, 15 November 1972, pp. 10*14. 

Discusses ihc problems facing furihor devalopment of nuclear fission as the 
primary source of energy for the fuluro. and relates the nuclear genuraling 
facihiies and the alturiialives to the broader national energy picture; assesses the 
overall health and environmental Impucb of energy usage, particularly ihe offocls 
ol nuclear energy uiQ, 

ENERGY ^ FUEL SUPPLY 

3061. Tlicobflid, P, K., Schwolnftjrlh, S. P., and Duncan, D, C, Eiwrgy Resources in Uw 
Unnocf Stum, U,S Geologieal Survey Circular 650, 1972, 27 pp, (Available fmm US, 
Gooloyical Surveyj Washington, D.C, 20242.) 

Presenii esiimalos of U,S, reiourccs of coal, peirolcum liquldSi naiural gas; 
uranium, geothcrmal energy, and oil from shale, genorajly based en geologic 
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projuciioiiH uf lavorablc rocks ^ind on unlicipntcd licqiicncy uf Uie uneryy ryHuuri;e 
in ihc^y mck^; lotiH rybourcc baic e^.iimnlus ui^: coal, ^3,200 billiDn luns; 
petrolcuni liquids, "^2,900 billion barrels; naiural gas, ^6,G0U uillion uibk feei: 
uranium rusourccs in conventional deposiii are asiimaied al 1.6 billion ions ui' 
UaOa; inrormatign on ihe resourccb of heal In poicniial yuoihgrnial urieryy sources 
arc instifficlcni( bLii ihe loial resource base h believed io be greater lhan 1022 
calories; oil slialc is esiimated lo cuniain 36 trillion barrels of oifp but none ol this 
resource economic As yoi, 

3062, "Energy Study Moil Compfohensive Yet", Cham/cai d Enginucring Nu\\% v. 50 wiu 
51, 18 December 1972, pp. 4-5, . 

Discusses the National PeiroicLim Council's compkHcd study the "U.S. Energy 
Outlook", whith (i) analyzes erfects of chan|ed economics and Guvernment 
policies on the energy situationi (2) develops a nngu of demand and supply 
proiections through 19SS, (3) assesses financial requirements and balance of trade 
effecis, (4) suiveys broad trends beyond to 2000, and (5) recomniends 

policies to improve the UJ/s energy posture; the NPC sees only 3 oplions open lo 
the US.: (1) restraint on energy demand and growth, (2) much greater reliance on 
energy imports from foreign sources, or (3) Increased emphasis on development of 
domestic energy sources; NPC estimates that U,S. indigenous fuel resources co///t/ 
satisfy demand for energy to 2000 if they were called upon lo do so, 

3063, Yaffee, IVl. L., "DQD, Airlines Face Energy Crisis", Aviation Week &. Space Toch^ 
nohyy, V. 97, no. 21, 20 Novumber 1972, pp. S4-57, 

Discusses the growing fuel shortage facing the Defense Department and U.S. 
airlines, pointing out that there are no short4erm solutions other than paying 
higher prices or importing more, and that If the situation coniiiiuos, by 1985 ilic 
U,S. sviii have to import over 50% of its overall required petroleum fuel; lists the 
amounts of various fuels consumed by transportation, and outlines rccommenda- 
tions of the Transportation Department's interagency transportation^efiergy panel, 
among which are: (1) work should be continued on Improving pr,)pulslon 
cfnciuncies through further R&D on such things as staged combustion, controlled- 
temperature-rise combustion, and prcmLxcd combustion systems; and (2) additional 
work should be initiated on ''new" combustion systems (such as nuclear 
combustion), 

3064, "New Oil From Old Fields", Technology Rawew^ v. 75, no. 1, October/November 
1972, pp, 58'S9. 

Points out that duspUe the failuic to discover new oil resources, U,S, oil added per 
unit of e^Nploration investment has been relatively stable, while gas reserves have 
dropped and development costs per added unit have soared; explains the reasons 
for this: primary production realizes only 1/5 to 1/3 of total oil potential In any 
given ticid; the petroleum industry Is thus able to capitall^fC on Innovative 
"secondary recovery" processes through which Gonslderable Increments of oil can 
be recovered fnjm known fields; secondary recovery is fruitless for the gas 
indusiry, since a large proportion of gas is recovgrcd In the primary phase; no 
prediction is made as lo how long these domesiic oil reserves will last, but It is 
suggested that "the domesifc oil Indu.siry should not be counted out loo quickly", 

30fi5, "The Oil Companlys, the Energy Gap = and the Deep Thinkers", Congressloiuif 
Record, v. 118, no. 5, S Ociober 1972, pp. S17077-17078 (Reprinted from David U 
Babson & Co. weekly letter, 28 September 1972), 

Comments on the role of petroleum in the U.S. energy scheme, pointing out thai 
= 15% of U,S, energy requirements are derived from oil and gas, and sircsslng the 
urgent need for the U.S. to markedly increase not only its capacity for crude oil 
and gas production, but also its mfining and transportation capabilftlcs. 

3066, "Future of Coal'-^ Nature, v. 240, no. 5383, 29 Oeccmber 1972, p, 516, 

Describes a report by the British coal industry which argues that coal Is an 
indispensnblc part of any future European energy plan, and suggests that an energy 
policy for the enlarged Common Market should be based on 3 points: (1) that oil 
from ihfc North Sea should be used to displace Imported oil rather than other 
indigenous energy sources; (2) that natural gas should be conserved by restricting 
its use for prumlum purposes; and (3) that nuclear power should be developed ai 
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Lhc mosi economic ruiQ( keepiny iU longaerm poicniial in mind, 



ENERGY ^ NATIONAL POLICY 

3067, McLean, J. G,, "The United States Energy Outlook: Its Implications for National 
Poliey", Vital Spmches of IHq Day, v. 39, no. 3, IS Noygmber 1972, pp. 72^75. 

SummarizQi lhc snergy siiUiUlon, emphasizing ihat while ihc U.S. long-iurm dner^y 
position is raasonably sound, Burious energy problems may be experienced m ihe 
medium lernr (ihrough about 198S); outlines ihe major problenis Ihm mull be 
faced, such as ihoie associaied wilh the need to import largu volumeB of foroign 
oil and gas to meet U.S. energy requirements, launching the effort necessary lo 
expand US. nuclear power and coal outpuu, and the need lo generate the huge 
capital investments required to increaie endrgy suppllei; discusies ihe economic 
and foroign policy implications of U.S, dopendencc on foreign sources of oil and 
gas, and outlines actions which must be lakenj foremosi of which is the develops 
mcnl of a comprehensive national energy poljcy, 

3Q6i= "Towards a National Energy Pol ley", Sclufice Policy, y. 1, no. 1 September/OctQbcr 
' 1972, p. 2.6, ^ ■ 

Presents details of a 12^month, $2 million Energy pQljcy Project, gstabllshed by 
the FordToundaijonj New YorN, lo be headed by S, David Freeman, former head 
of lhc Energy Policy Staff in ihc Execuiive Office of the President, wiih Professor 
Gilbert White, Direcior of the institute of Behavioral Sciences, University of 
Colorado, serving as Chairman of the Board of Advisors; the project will explore 
the policy aspects of ihe poisibilities of more efficient energy uie, the role of 
energy in everyday life, lhc sirueiurc of the energy indusiriei/the environmental 
impaci of energy use, land-use plannlngj the management of Federal energy 
resourcesj and tax policies, 

3069. "US. Energy policy Prolect: Study Plan*', Science Policy, v. 1, no. 6 November/ 
December 1972, p. 1.6. 

Idonlifies the S major areas of study lo receive pricrity under the Energy Policy 
Projecl: (1) tho quality of life, (2) energy and life itylcs, (3) efficiency and 
conservation, (4) international outlook, and (5) scenarios of the future; rcspec- 
iively, these studies arc Inlendcd to: (1) cover social benefits/costs of energy use, 
environmental problems, and policy issues, and the energy use/standard of living 
relailonihip; (2) develop new data on how [ndividuals use energy, to show the 
future effects of energy policy (or lack of It); (3) provide policy makers with a 
better undersianding of the opportunilies for greater efficiencies of energy uic in 
the Induiirial sector; (4) provide an analysis of the security of energy supply, 
economic and foreign policy issues; (5) consider future worldwide energy demand 
; and CKamlne U.S, relations with producing nations, developed consumini nalions 

(e^g., Western Europe and Japan), and the less developed nations, 

3070. UnM Stam Energy: A Summary Review, U.S. Department of the Interior, Jmuary 
1972, 72 pp. (Available from U.S. Department of Interior, Washington, D.C. 20240.) 

I Emphasizes the noed for a national energy policy, and for ipeelfic guidelines for 

fQrmujatIng this policy; reviews national objectives such as environmental quality, 

J consumer protection, conservation, national security, and international trade which 

are increasingly being considered in the provision of adequate energy supplies; 

; presents a base forecast of energy demand in the year 2000 (by major sourcos and 

uses) modified to show the effects of a high and a low range of nuclear energy 

, . development, and a forecast of demand for energy resources In the near term 

(197S), intermediate term (1985)^ and long term (20OO); summarizes the results of 
deiailed studies on energy reiourcc and supply problems for the Individual fuels 

: {electric power, coal, gai, petroleuni) as well as other energy sources (solar, fusion 

I tidal, fuel eglls). " ' ' 

3071. "Eneriy Supply Planning Crucial", Industrial Research, v. 14, no. 13, December 1972 
P 31. 

I Presents the opinions of C. Starr, Dean of Engineering & Appned Science, Uni* 

I versiiy of California at Los Angeles, regarding the energy crisis; Starr emphasizos 

O ! ^'■'^i ^'"^^ important requirement now Is to develop policies for future energy needs 
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and that Lunbicicrablc data arc nucdud io answar buch quusiionb as whosO rghourci''* 
will be uscdj whura power will bQ gciieratcd, who shall ruccivu ihu polluUuii I'roin 
^uch acUvtiius, and whai is the ruliiilonship beiweun energy im, qualUy of lilu, 
and public; huaUh danygr^; Starr Indicates thai alihoiigh his siudius show sulTicfcnl 
fubbil fuub avajlabju for nuar-term domandbj fuuirg dcmandb will call fur nuclyar ur 
uihur lurms of uncrgy, and abscris ihat ''given the right decisions, the impendiny 
eiiurgy crisis. . . ean be avoidod. 

3072, ''En(Tgy: New Pulley Seen", Wushington Science Trends, v- 29 m l 20 November 
1972, p. 29. . 

Commerce Sccreiary P, G. Poicrson nnnounccs ihai in early 1973, the Ni>;on 
Administiaiion will praposc a new unergy polley, and a "comprchunsive" approach 
to the energy problem; PctersLan stresses ihc "erucial" role of R^D in llnding new 
and balaiiced answers to rceoncilG envlronmcnUl, safety, and energy needs; lie also 
expresses die hope thai the U.S. will not concentrate on "nio re exotic fornu of 
new energy", noting that the U.S. has largo coal reserves, and that many proposed 
research programs relating to this luci supply '-are nianageablQ, not excessively 
expensive, and wlihin the sLatc=of4he^art", 

3073, "Government R&D Plans In Energy Field*', Insfde RdD, v. 1, no. 37, 13 December 
1972, pp. 2-3. 

Discusses the U,S. Govornnieni's new energy programj details of which will be 
spelled Dui by President Nixon early in 1973; according to reports, the emphasis 
svill be on coal llquefaclion, solar energy, geoihermal sources, and new cxcavniin 
iechniques for coal and gas, and indications are that the Office of Management 
and Budget agreei, bul Is ilashlng dollar amounis (c.g.j $56 million for nuclear 
fusion R&D in FY 1974 cui to $41 million); expected to spark debate are 
rceommcndations for gaining access to energy raw materials, among which are the 
use of nuclear explosives to loosen gas Iqcked in the Rocky Mountains and 
offshore leasing=for oil exploration in the Atlantic eoniinanlal shGlf. 

3074, Sporn, P., The Soctu/ OrganiMon of Electric Power Supply In Modern Soc/elk% The 
MAJ. Press, Cambridge, Mass,, 1971, 145 pp. {$635) 

Comparys the histories and evaluates the iechnical pcrformanGc of public and 
private power in the U,S, and in other countries; discusses their responiei to 
emergencieij and othor aspects of public interest; presents some of the problems 
which lie ahead in the electrical supply industry and comments on the relative 
abilities of private and public power companies lo cope with llicm; makes several 
points in favor of continuing the present patiern of predominantly Investor-owned 
electrical power utilities in the U.S.; observes that poUiici and technology do not 
mix wcIL 

3075, Lippert, T, W., "As to Technical Priority, the Administration has Assigned Top Spot to 
the Liquid-Metal Fast Breeder Reactor", Research/ DeueJopmeni^ v. 23, no. 11 ^ 
November 1972, p. 18. 

Presents the pros and cons of tlic LMFBR expressed by the aEC and environ^ 
mcnialists during hearings held by the Joint Commlllce on Atomic Energy to 
check on any possible hangups in the breeder reactor program; describes the 
probable cost of the Oak Ridge demonstration project lo develop a breeder of 
manufaciuring capability, and the funds expected to be contributed by the 
Government, the utjjities, and the successful bidder for the coniraci (G,E,, 
Wesiinghousc, or North Amyrlcan Rockwell); notes the Commiiiec*s insistence that 
the lead reactor manufacturer pro mi so to heavily subcon tract to the other two — 
feeling thai all three will be needed to build the scores of LMFBR^s that must be 
on the utility networki m the garly 1990's. 

ENERGY NUCLEAR 

3076, Hammond, A, L.^ "Fission: The Pro's and Con's of Nuclear Power*', Scknce, v. 178, 
no. 4057, 13 October 1972, pp, 147-149. 

Discusses tlie overall characicrlstics of nLfelear fission as a source of energy, 
logeiher svith Us potential advantages and disadvantages; noies the growing con- 
cern in the stieniific communiiy about cQnceniraLlon on nuclear power and the 
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consequences of iu large^caie use; outlines ihe ehier toncgrns: uperaiing hai^jrds 
(parlicularly iha chancci of a scrioui reactor accidcnijj iho difriculliub uT sale- 
guarding the fissionable maiGriali used as fuels, ihu problem of long-iurni biorage 
of radioaclivD wastes, and ih.e vulncrabjliiy of nuclear power systems lo tecfv 
nological failurcSj to natural di&asieri §uch as earlhquakeSi and to human aciians 
such ai carolcssness and sabotage) dQlinGatcs the advantages of nuclear fjsslon over 
traditional sources of energy: (1) reduced air pollution; (2) reduction of mining, 
and of the as^ogiated water pQllulion land disrupUon, and human injuries; and (3) 
lowered iransporlaiion cosii, 

3077, "Remarks by D, L, Ray at the Conference on Water Quality Conilderatlons, Atomic 
industrial Forum, Wishingtonj D,C.j 3 Octobor 1972", AEC News R^ieaseSf v 3, no. 
41, 2 October 1972, pp, 54. 

Mr, Ray, a new member of the U,S, Atomic Energy Commisslonj outlines his 
personal plans and ambiiions for ihc AEC, placing high priority on achieving 
public underbianding of nuclear enurgy; describes concerns over the environmenial 
impacts of nuclear power plants^ In parilcularj the clfccis of thermal discharges 
and danger of radiaifon exposure, and ihc need for further research to determine 
the extenl of such impacts and the bosi technical approach toward mitigating 
them. 

3078, Doub, W, 0,, 'The Internationa! Nuclear Market-', Remarks befori the Executives' 
Oub of Chicago, AEC News Releases^ v, 3^ no, 48^ 29 November 1972, pp, 7^11, 

IVir. Doub, Commissioner, U,S, Atomic Enoriy Commission, reviews inicrnational 
devalopmcnts which are bringing about a radically changing world energy market 
for the U.S.; dlscussci Ihc expanding Internalional nuclear markci and the capa- 
bility of the U,S. to deal with incrcaiing nuclear industry competition from 
abroad; notes the U.S, monopoly on uranium enrichment tochniques, but points 
out that S nations are potential compQiitors based on the emerging gas centrifuge 
technology; predicii a brighi future for the US, llquid-meiai-copled fait breeder 
reactor in world trade. 

3079, "Atomic Industrial Forum Study of Nuclear Power Proirams", Manpower Comnwnts, 
v. 9, no, 10, November 1972, p/4. 

Presents the reeommcndailoni of the Forum, an industrial organization of the 
nuclear power industry, which resulted' from the Forum's year-long study of 
nuclear power programs in the U.S. and abroad and the consequent need for 
enriched fuel; ihe Forum recommends that the U.S. begin at once to Qonsiruci 
uranlum^Gnrichmoni plants that would cost $7 billion, pointing out that the AEC 
operates only 3 enrichment plants, which today supply most of the free world's 
uranium fuel for nuclear power, and stressing thai "as nuclear power Is growing, 
the uranium produced by these plants cannot carry us beyond 1977". 

3080, "General Conference of the International Atomic Energy Agency Holds 16th Session at 
Mexico City'*, US Department of State Bulletin, v. 67, no. 1741, 6 November 1972, 
pp. 539^542. 

Presents a statement made before the conference by Dr, J. Schlesingcr, Chair- 
man of ihc Atomic Energy Commission, in which he reviews the efforts of the 
U,S. to develop an energy policy and to come lo grips with the advaniages and 
disadvantagos of nuclear fission^ and discusses the role of the jnternational Atomic 
Energy Commission in seeing that nuclear energy is safely managed by those 
nations using it, 

30SL Lewis, R, S,, ''Citizens v. Atomic Power'*, New Scmilsi, v, 56, no. 821, 23 November 
1972, pp. 450452. 

Descrlbei the questions raised by intervention of citizen groups In the AECs 
reactor licensing process, i.e., questions concerning the right of an Industrial 
establishment, parlicularly the nuclear power industry, to impose a new tech- 
nology with unresolved health and safely problems upon a comrnunlty without Us 
consent, and the nonexistence of a long-range energy policy other than the nuclear 
pQllcy of the Atomic Energy Commission; dlicusses the u- ults of the environ* 
mentaliit cfforli, e.g., the esiabliihment of itrlcter safety swiidardi, and dsscribes 
AEC reactions lo citizen intervention in power-plant-licensing hearings, 

3082. Gravel, M., "False Claim about Nuclear Electricity Referred to Federal Trade Com- 
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miiiion", Coiigressional Record, v. MS, no, 163, 11 October 1972, pp, SI 7462-1 7466. 
Shafply crilici/cs a Wcsiinghouse Corp, advuriiscmciu whigh claims ihai ihu 
nuclear breeder ruactor "will prociute esscniially no radioaciivliy", and calb fur a 
Federal Trade Commission invcsligaiion of ihe claim; prcsenu 3 sereniinc papers 
(2 by Dr, J. W. Gorman^ codiicovercr of iho ribsioriablliiy of uraniunv233, iliu 
oLhur by Dr. H. 0, Airenj winner oF ihc 1 970 "Nobel Prize in physics), wbich 
refute Wcsiinghouse's claim* 

3083. Ramey, J. "New Concepts in the Siting of Nuclear Power Plants'* Conm^siotwl 
Rixord, V. 118, no. 169, 18 October 1972, pp. E8S20-8822, 

Reviews the energy crisis facing ihe U.S. and the siaius of nuclear power; discusses 
some new concepLS for nuclear-power-plan i silo complexes, including "energy 
ceniers", offshore silos, and power-plant parks, and briefly assesses Ihc poieniial of 
new energy lechnologles such as fusion power, solar energy, geoihermal energy, 
and lldal power. 

3084. "Nuclear Intercits Win Round in Battle Over Nuclear Safety", In&idi^ RdD v 1 no 
32, 8 November 1972, p. 4. ^ , — 

Reporu a finding of ihe Advisory Commilieo on Reacior Safeguards, a nongovern- 
menuil commiliee of experts, that the current design of power reaciors "can be 
operated without undue risk to health and safety of the public", svhich represents 
an endorsement of the Atomic Energy Commission's criteria for emergency or 
back up cooling systems; the AEC, however, svlll continue to lighten up safely 
crstcria for reaciors. 

30SS. GHIeite, R„ '^Reactor Safety: AEC Concedes Some Points to Its Critics" SduncQ v 
178, no, 4060, 3 November 1972, pp. 482484, 

Describe:, .he A EC's more cautious stance regarding the adequacy of emergency 
core cooling systems; discusses new operaiing guidelines proposed by the A EC's 
regulatory sulf, prompted by criticisms by safety researchers In national labora- 
tories and by members of the Commission's staff [SPR 5(3); 2663-2667| ; outlines 
the 3 main changes in the guidelines: (1) the maximum tomperalure that reacior 
fuel will be allowed to reach will be sei on a "case-by-case" basis in which 
avoidance of embriiilemcnt of the metallic fuel Is to be the main concern; (2) in 
no ease will reactor lomperaiures be allowed lo exceed 2200^F, a reduction of 
100 from Ihc previous limli; (3) settlny of the temperature limits for individual 
reaciors is nosv supposed to take Into account the likelihood that the closely 
packed fuel rods might swell from excessive heat during an accldenU 

3086. Ramcy, J. T., "New Concepts in the Planning and Siting of Nuclear Power Plants" 
AEC News Releam, v. 3, no, 40, 4 October 1972, pp. SOO. 

Describes the factors contributing lo the impending energy crises, and the power 
plant siilng dlfflculUes stemming from public concern over the environment as well 
as from growing competition for available land and water resourees by other 
segments of our society; summarizes the present status of nuclear posvcr, and 
discusses new concepts In the planning of power plants in terms of advances. in 
nuclear lechnology, such as duaN pur pose nuclear plants (for generating electricity 
and desalting saline water), and cnciiy centers as agroindustrial complexes, off- 
shore siting, and power plant parks; briefly describes advances in technology of 
energy fuels outside the nuclear field. 

Ramey, J. T., "Planning and Site Criteria: Keys to Solving the Power Plant Siting 
Problem", AEC News Rehases, v. 3, no. 40, 4 October 1972, pp. 1M7. 

Describes the dimensions of the siting problem and outlines a 4-poinL program 
proposed by the Fcderai Interagency Power Plant Siting Group for resolving the 
cncrgy/ctwironmcnt conflict: (1) long-range planning of utility expansions on a 
regional basis at least 10 years ahead of construction; (2) participation in the 
planning by Governmoni environmental agencies and private organizations and 
noiicc to the 'public of plant site locailoni at least S years In advance; (3) 
prcconstruciion review and approval of all large power facilities by a public agency 
at the stale or regional Icvol, or by the Federal Governmcni If the states fail in 
act; and (4) an expanded program of research; describes slUng legislation now 
before the Congress, and the role of RiD in resolving the problem. 

Lewis, R. S., "Bailing Out the Breeder", Bumfn of ihe Aloniic SclmUsts, v. 28, no. 9, 
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3089. 



3090, 



November 1972, pp. 31.32. 

Poinis out undBslrabie fuaiurcs of iho AEC's tommlimeni lo ihe liquld=munal= 
polad ftH brcedor roacior m iho only mcanB of rosolving ihc U.S. 
(1) ihc AEC tuncuons as both promoior and iQMulaior of aiomk powor in 
onsiruclion of the $700 million LMFBR dBmonsirailon plnnl ai Ridgo (2 
he laxpayor pays mosi of iho bill and ukos most of iha risk again. priiQe 
^''^n;,,^?^-''' f"'"S "'""^ 10 lose if ihB imons^^S^ 

Corp. (BCR) and Pro)yci Managomoni Corp, (PIVIC) croaiod lo run iho experimciu. 
Wni'i^'^^r''' ■ "' ^- 29, no. 8, 27 Novombcr 

Prosents opinions of pafilcipants In iho American Nuclear Society IVlceiinu hold in 
Washington, D.C. In Novombor, regarding the future of the "PlolK'"pr«uni ■ 
indicaiions arc thai the onorgy.Qnvironniont crisis will play a m.ijor role but 
energy _ shortages eould be the dotormining factor In bringing Plowsharo "lo 
market ; groaiosl in lorcst now contors on vast supplies of natural gas far which 
such nuclear explosives may be tho only effocllvo niethod of emion bu 
various aticnduos ideinifiDd possibla roadblocks; the avallabiliiy of fissionable 
materials and vast ogal problonis slcmming from cnvlronmentrH concorns' 1 1 c 
hucrnational Atomic Energy Agency indleatod a willingndss to serve I m 
inlermodiary between potential suppliors of nuclear explosives and sutc^ which do 
not possess nuclear weapons, while the U.S. Atomic Energy Commission ha. 
supported losislaison to put the Plowsharo program on a commercial bTsis 

No4ib^W2"p"M9.°"'"""''' ^"^'"=1™*"'- NewScwniisI, v. 56, no. 822. 30 

Discusses a ropor^ by the U.S. Atomic Industrial Forum which draws attention to 
atomic onorgy-mdustry worries coneorning the future ability of the nresent US 
uranium-onnehmcnt policy to moot the demands of both the US and EuroDc- 
discusses the national security problems associated with devclopmoni^of an 
adequate policy, omphasizing that Industrial ineontivo must noV be hampered hv 
unnecessary security roslrictlons to enlarge and Improve the US capacity to 
enrich uranium, '-■'p-itiiy lo 
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3092. 



3093, 
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ENERGY RESEARCH 

SpencBr, J. D, and LlnvHle, B., Buraau of Mines Energy Program, 1971, US Bureau 
of Mines Information Circular 8551, 1972, 102 pp. (Avllabli from Pub Ici^ nn^ 
Distribution Soclion, Bureau of Mines, «00 Forbes Ave. PluJbuSh Pa IS2I3 

Sum^marizes more than 100 basic and applied "clean energy'' researeh proiects 

Dmduc^ '"h^"' ""'^i''^^ ■'"■'■"^ »PP^<'«"='i" 10- problems InTnS 

wWch 10? Im ""L'l '"i.P^ll^ments In technology; includes an append!; 
, which lists 201 publications associatod with the worl< described In this report dI us 
several publieations issued before 1971, ' ^ ' 

Hottol, H. C, and Howard, J, B., New Energy Technology ~ Some Facts and 

poscrlbos Iho tochnologlcal status of energy and fuel In tho U.S . assesses the 
technical and economic adequacy of existing and proposed procossM ^nd their 
consistency With dovoloping standards of onvironmcntal quality), and sugges 
where additional effort = research, developmoni, domonsirailon plant =ls nteS 
examines most of the various methods of onergy production now in use or likely 
to come into pneral uio, including fossil fuel-tcfuol convorslon, nuclear power 
Sn%S'2Lu"fK P'^^^i''" background Information 

uring Sar oneriy " transportation and storage and the prospects for 

Patterns of Energy Consumption In the United Statss, Office of Science and Teeh- 
nology, Executivo Offico of the President, January 1972, 220 pp. (Available from US 
Government Printing Office, Washington, D.C. 20402. Price: $£25 ) 

Presents tho findings of a study conducted to provide detailod'informatlon on how 
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{he US, iim iu energy, dudliny only with enurgy cunsumpuon in ihe wmn pasi 
- making no projuiitions of cneryy demand and fbcudng prrmarny on 
rcbiduniial, commercial, and rndusirial secior^, wiih some aUcniion lu ihu Iranspyr' 
union ^ecior and efriciency of fuel uUlizaiion; according lo ihe ^siudy, idliI uyslem 
orficiency In ihu U.S. Is quiic low (IS lo 50%); majoiMindiny^ include: (1) ^pacQ 
hoaiing lor rcsideniial and commercial osiabllshmenib h ihc largcsi iingig end use 
of energy oihcr ihan iranspurtniion, with rcbidcnlial being ihu largesi of iho iwo; 
(2) air conditioning, while aniounUng lo only 2.5% of ioial energy demand, h.i^ a 
growih rale of i0,2%/year; and olQclric space healing has an efficiency raling of 
95%| if ihc convcriion of fuel lo elcciriciiy H discounicd. 

3094. **Center Vlewi Energy Problems on Global Basis'V Chemical & Engineuring Nes^s v 
50, ng. 45, 6 November 1972, pp. 23'24. 

Ddsgribcs the aciivilics of ihc Nalional Ccnlur for Energy Managemeni and Power 
which Is gom milled nol only lo advancing ihe lechndlogy of enurgy cunvLTHion» 
but abo 10 iraining people lo manage cffcciively whalever farm ihe ciigrgy 
indusiry assumes in ihu ruiure; discusses a major lask of ihu Cenier, vl/=., lo 
examine boih ihc social and lechnologieal impacis of energy producljon and 
uilliz:siliyn, 

ENERGY = UNCONVENTIONAL SOURCES 

3095, Cherry, W, R., and MorsCj F, H., Condusfom and Reconimcndatigns of ifw Solar 
Bwrgy Paneh Preprint of piper (No, ?2^WA/Soi-5_) presented at ihe Winter Annual 
Meeting of The American Society of Mechanleal Engineers, New York, N.Y,, 2640 
November 1972, 12 pp, (Available from AS ME, Unllcd Engineering Center, 345 E 
47th Sl, New Yurk» N.V, 10017. Price; $3,00; Sl.OO lo ASME members.) 

Ideniific^ 3 area^ svhcre golar energy could supply significani amouin of ihe U.S. 
energy need: (1) enurgy for heating and cooling, (2) ihe producilon of fuels, and 
(3) ihe generation of elecirical power; describes the approxlmaie state of develop- 
menl of the various solar uillizaiion lechniques, ideniifies iho major problumH lo 
be overcome, and indicates ihc cxpecied impacl of §o|ar energy appilcaiions; 
concludes ihaL with adequaic R&D supporl over ihe ncKl 30 years, solar energy 
could provide up lo ( Ij 35% of building healing and cooling needs, (2) 30% of the 
Naiion's gaseous fuel, (3) 10% of the liquid fuel, and evenlually (4) 20% of ihe 
elecirical posver needs of the U.S. all with a minimal effeci on the cnvironmeni 
and a subslaniial savings of nonrenewable fuels. 

3096, htommond, A L,, "Photovoltaic Cells: Direct Conversion of Solar Energy'', 5t/V/7cv v 
17S, no, 4062, 17 November 1972, pp, 732^733. 

Evaluaies Ihc pQlential of solar cells for generaiing electricliy for terrcsliial use, 
and describes the applicalions being siudicd (e.g., a soiar^pDwored house, a 
ceniralli^ed generaiing siaiion, and, in ihe lonyHerm future, large orbiting power 
blaiions ihai svould iransmii energy back lo earih); ideniifieb ihc major hlndrancuH 
to Lhc u§c of Solar cells In lorrestrlal applicailons, namely, ihe problemB of 
reducing ihc cost of solar cell arrays more than 100 fold, increasing their useful 
lifeiimeb, and developing meihods lor ihe storage of energy; polnis oul ihai 
although Ihe dcvclopmeni of phoiovollaic power requires major federal funding, 
the potential resource Is indeed laryc. 

3097. Hammonds A. L., "Magnetohydrodynamlc Power: More Efficient Use of Coal" 
Sciuncc, V. 178, no. 4059; 27 October 1972, pp. 3SMS7, 

Describes lhc poicniial of magneiohydrodynamic (MHD) gencraiors as an allerna- 
live means of converting coal to, power; poiiils out thai the high efficiency 
aitainabic with ihls lechnology would lead to reduced eonsumpilon of fossil fuels 
and markedly reduced thermal pollution, nnd that ihls lechnology offers one of 
the best methods of ellminaiing sulfur oxido and reducing nitrogen oxide emissions 
from coahfiicd power plants; dcicrlbes lhc llmiied research being condudicd, and 
the problcmi thai remain to be solved, e.g., the economics of the process and ihe 
endurance of the generators (parlicularly ihcir rcslsianco lo highly corrosive 
ruiidtHis of eombusiionj; suggcsLs that efforu to improvy ihc use of coal as / 
worlh while, and urges (ncr cased Govcrnmcin suppori of research on MHD in the 
US, 
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30P8, Ntagh, T. H., il, ''Fuel From V^mo$: A Mlnur Energy Source" Science v 178 no 
4061, 10 Novcmbu-r 1972, pp, 599^602, "" ' " ' 

Exdmine^ ihc leasibiliiy of converting M)|jd oraanic wastes imo wnthoiic iuols 
mm ihc rnaior drdwbacks: (]) ihe difficulitcs uf iviurkciiny jow^valuc eneruv 
resuurges; (^) ihe in^uillcieni amounis o\ wHuble wuMc maiurial^ available' (1) the 
diilicullies of culleairig ^umcieni c|uaruiiieb uf wabie to make operairon uf a 
conversion plant acQnomically accepUiblc; and (4) a losv fud yiald in icrm^ of 
pcrteniayu of annual eginumpiion; duscribui ihe dcvelopmeni hiatus and rusearch 
mng eondiicicd on the 3 niajor convor5.ton nicihods (hydrogcnaiion pyrnlysi. 
and bigconverhion). of which ihe hydroyenailon process may show ihe mnsi 
promiBQ alihough lU economic fuaslbiliiy remains lo be dclurmincd; concludes 
thai Kvhilc conversion of orsanlc waste, lo fuels is an ideal means of waUc 
disposaL II IS probably an unlDaiible means of averiing an enorgy crisis. 

3099. "Hydrogen Figures in ^ny Energy Propusals*', Chemical cS Enuimvnim News v 50 
no. 40, 2 Octobor 1972, pp, 33^35, ' ^ - - , 

Prcsenu yencral daia on com of possibls U.S. gnergy sysicms, and describes an 
energy system Using hydroycn, called ihc Eco^Energy Sysicm (EES); ouiNncs die 
allcrnaiivcs (varianis) used lo siudy the ccanomic viabiliiy of ihe EES mosi of 
which urn a nuclear power plant as the primary source of energy; the consensu, 
.imnng encrgy^sysiem researchers is ihat hydrogen sysiums could someday be 
economically and ecologically superior lo currcni energy sy^iems, 

3100. IV^h T. W, -Hydrogen. Synthetic Fuel of the Future", Sciancc, v 178 no 
4063, 24 November 1972, pp. 849^852, ' 

Ai^besses ihe poiential of hydrogen, noi as an aliemaiive primary energy sourcu 
bui as an energy carrier in siiuaiions where iransfer of energy as clecincliy h 
meiftcieni, impracitcal. or impossible; describes ihc mosi promising area^ of appli^ 
caiioHi e.g., in iransporiaiion (auiomobiles and aircraft) and for iransmission of 
energy over long distances; diseusscs ihc advaniagc3. slrcsslng the nonpulluilng 
chaiactensiic of hydrogen^ and ihe hW efficiency of hydfogcn-fuclGd engine^ 
eonsiders some of the problems (eg,, ihose assodaied wiih sioragc of gaseous 
hydrogen and reducing ihe eon of liquid hydrogen), and examines some possible 
soluiions. r ■- 

31 Dl. U^n^^Ly'The Coming^Hydrogen Economy". Fortuim, v. 86. no. 5, November 

Examines Uie polcniial of hydrogen as aji energy source ^ a fuel which wi;- be 
relaiively cheap, marvelously abundant, and eniirely clean^'. and which mighi be 
m use within a decade; describes the possible applications (e.g., In the home in 
the automobile, and in aircraft)^ and ihe barriers to its use -= chief of which is 'the 
exaggerated fear of cxploiions; outlines the advances in hydrogen tr^chnolouy 
resulting from space MO and discusses the problems that rumain to be soived 
[e.g., high co^tj fuel logistics, and storage). 

3102. "A Permanent and Limitless Energy Source for the World", Cemet Report v S no 4 
October 1972, pp, 8-9. ' ' ? - » 

Presents a report based on recent presentations of R. Ross (physicist at the 
L^dwrencc Livermorc Uboratory, California) at the Center for Democratic InstiiU' 
lions; the report explains the nudear fusion process and delineates its advaniager 
(1) the ajsion process is kind to the ccosyitcm. since it produces no radioactive 
ashes, produces only minimal radiation, burns no fossil fuels, and releaies no 
no;^ious products; (2) fusion fuel reserves are virtually Inexhaustible^ and (3) 
fusion could not be sabotaged; the report also suggests thai a bold and decisive 
energy policy should put fusion as the next step beyond ihc fission reactor 
supplementing it at the earlicil possible date, and describes several alternatives for 
financing the multibillion dollar effort required to develop fusion energy, 

ENVIRONMENT ^ BIBLIOGRAPHY 

3103. pm Envimnnwtm} Film Ruviqw: A CrItiCQ/ Guide to EcoIoqv Films, Environment 
nformation Center, Inc., 1 September 1972, 1SS pp. (Avallabio from Environment 
Information Center, Inc., Film Reforonce Dept., 124 East 39th St New York NY 



1U016. Price: S2Qm) 

Consisu of iwo maior paru: A Review Scglion which contains ail film rcvbws 
aecordmg lo 21 ma|or ciwiroiimunutl taiegorles, buginning with air polluiioii and 
ending svilh vvildlifc; and an Index Section which purmiii location of filmh by 
subjecij indusifyi gponior^ and tillg; provides dciailed informaiion on use of ihc 
guide, which employs a siar rating syiicm (* - above nyyrap, ^* " Qxcopiional, a 
list of film dislribiflorSj and ordering informriiion, 

ENVIRONMENT - INTERNATIONAL COOPERATION 

3104. The UN System and the Human Enuironmeni, Consolldited documents submitted by 
the Administrative Commitiee on Co-urdination (ACC) to the Uiiited Nation's Confer- 
ence on the Human Environment, Stockhofm, Sweden, 5-16 June 1972, 8T pp. 
jAvailabIc by aggeision number (PB-2IM33) and title from Nailonal Technical Infor- 
maiion Service, Springfield^ Va, 22150. Price $3.00.| 

Outlines the eurronl environmenl-rclaied activities of ihe U,N. lysiem (in sueh 
areas as the planning and managemoni of human sgitleinenis for cnvironmcnial 
qunrityj the environ menial aspocii of natural rcsourcei managementj and develop- 
men I and the environment) and gives examplci of the trend toward niullh 
diseiplinary appraaches; describes the gnvlronnianlal gricnUulon of ihc UN. 
system the functions and pcrspcciivcb; presents the ACC'^ conclusionb, which 
include: (a) environmenial issues are facets of development and the two should 
noi be separaicd either in concept or practice; (b) there arc Important issues which 
at preseni arc noi covered, or aru inadcquuiely covered, and an inicgraied 
approach io many questions of the environment is needed; (c) an iniernaiionnl 
approach to environmental questions depends on the pollilcal wil! and decisions of 
the Member States^ 

3105. /nicmalional Organi^aUonal Imp/icatlons of Action Proposakj Report of the Secretary' 
General to United National Conference on the Human Environmeni, 5-16 June 1972^ 
39 pp, [Available by accession number (PB-2i 1-133) from National Technical Informa- 
tion Service, Springfield, Va, 22151. Price: $3.00. | 

Dcseribcs the need for new approaches to management of environmenial problems, 
and prcsenii 10 criteria for international qryanixritional arrangements in the 
ivironmentdl field, such as: (1) "It is more logical to consider a neiwork of 
iiional, iinernaiionalj functional, and sectoral organi^caiions sviih appropriate 
tinkaycb . . . than to think in icrms of a global 'super agency' (2) "environmenial 
problems and siiuaiions vary greatly among nations and any organization arrange^ 
men is conlemplatcd must necessarily bear this fact in mind"; ouilines ihe new 
functions required at the international level; the broad Insiilutional allcrncilivcs, 
and the requiremenu for and administration of Iniernaiional environmental lundi, 

3106, Intarnaiioiml OryanUational fmplkatiotm of Act/on Proposals: Addendum No. 1: Views ? 
of ths Prepamtory Convtilttee for tfw Confervnce, Presented at United Nation's 
Conference on the Human Environment, 5-16 June 1972, 8 pp', (Available by accession 
number (PB-2] M 33) and title from^ National Technical Inforniation Service, 
Springfield, Va. 22151. Price: $3m| 

Reprints Chapter Ml ("Iniernatlonal Organl^iitlonal Inipllcaiions of Rccommenda- 
lions for Action by ihc Conference") of the Preparaiory Commliicc's report on 
the discussion at lis 4ih seiiion, to facilitaic consideraiion of this subieci at the 
U.N, Conference; oxamplcs of the opinions CKpresied follow: members ol the . 
Preparatory Comniiltcc stressed ihc need lo lake Into account the regional naiLire 
of many environmental problems and of the measures required to deal with ihem; 
there was general concensus on the need to establish^ within the U.N,, an 
intergovernmental body to provide broad and conilnulng policy direction Ibr ; 
jiucrnalional cooperation in the field of human environmeni, and that it wou!d be 
premature to define at that linis the precise functions and icrmi of reference of ; 
that body, since such function would emerge from the recomnicndalions of the 
. Conference for action at the inturnaLional luvcL 

f 

3107, fdentffkgtion and Control of Polluiants of Broad /niernaiional Stgnlfkance, presented j 
at United Natidn*s Conference on the Human Environment, Stockholm^ Swedenj 5-16 ') 



lum W% 101 pp [Avaiiablu by accession number (PB4lNj33) and iitlu from 
Nauunal leehnical Informaiion Service, Springfield, Va. 221S0. Price $3 00 ) 

Considers all a&pecu of pQlluiion. uxaminQb ihc naiurQ and cxieni of polluiion 
probloms in mduslrjal and dcvdoping counirics, labulaics ihc characicrisiia uf 
niaior polluunis (including their cffecu on man and ihe onvironmem) and 
iduniifies major pollution problems; ouilinus ihe aroa^ where iniornalional cooncra- 
lion in polluiion conirol would bo banQflclal and ihe specific areas of needed 
aciign; oiigrs 23 rgcommcndaiions regarding aciionb lo be uken by ihe govern^ 
menis ot ihe Member States and by the organi^^ailon^ In ihe U N syncm which 
underscore ihe imporiance of acquiring and dUiamlnating knowlcdflg for' asscs?^^ 
mpn of polluiani sourcei, paihwayi, eKposurei. and risks =^ and ihe need fbr ifie 
dyvelopmcni of monlioring and research prugrams to provide thai knowlodgo. 
3108. ^umional, (nformationul, Social, and Culiural Aspecis of Efwironmental Imres 
Repon of the^ Secretary-General to the United Nation's Conferdnee on the Humar^ 
^mto^/Py™^ S^^r^ V- j"?^1572. 36 pp. [Available by aecP.to 
B^Li^^n^i '^^'^^^ Service 

Rclaics man's dcvclopmcni with the desire for a decQni anvironmeni, and describes 
the social and cultural roois of the cnvironmcnial crisis; ouillncs ihe oeneral 
mantlestations of cnvironmcnial probloms (the ecologica! crisis/ the populaiion 
explosion, Ihe deterioration of human sctilemonts, etc.); donnos the objeciivcs of 
actions LO improve the environmeni (e.g, lo maintain and rcsiorc the biosphere to 
improve the quality of life, to promoic ihc development of the "whole man*')"' 
prciunis recommandaiions for naiional and internationQj action direcied loward 
inclusion of cnvironmani^rclaicd subjects in school curricula, training of specialists 
in environmemal management, and csiablishment of an iniernationa! program of 
lechnical and financial aisislancc to further these alms. 

3109. I^vmpmm and pmronnwnt, Report of the Secretary-General to the United Nation's 
Conference on the Human Environment, SAG June 1972, 70 pp. [Availaijle bv 

Prcsenis a brief summary of the Report on Deyefopnwni and Environment (ihe ^ 
Founex Report^) ^hich resulted froni a meeting of a panel of experis ai Founex 
near Geneva. 40 2 June 1971, and which esieniiallv comprises a statement of 
environmeni^ issues in ihe development process, parucularly those of dcveloplnc 
countries; offers recommendations for national and Intcrnailonal action directed 
toward Uie intcgraiion of environmental goals with development policies and 
loward establishing an approprfate balance boiwoen environmental coneerni and 
development, through assistance of ihe U.N, and other regional organizations in 
organizing reiQarch, in training personnel, in arranging for Informaiion exchangQ • 
and in providmg increased technical and nnanciar asslsianeo; includes 3 anne^g 
preseming the complcie Founcx Report, ihe general views of a Working Party on 
the chief environmental problemi in developing countries, and a summlry report 
on regional s^inars on development and environment (held during August and 

3110. "U.S. and U,SJ.R, Sign Memorandum of Implementation of Environmental Airee^ 
451-455 ^^P""^^^^^^^ or Siata Bulletin, v. 67, no, 1738, 16 October 1972, pp. 

Presents the text of the Memorandum signed at Moscow, September 1972 by 
representatives of the U,S. and ihe Soviet Union, providing joint research In 
e^ironmental areas such as air, watur, and marine pollution, cnhancomenl of ihe 
urban environment, effect of environmental changes on climate, and earthquake 
prediction, ■ ^ 

I'Flve^year Field Program to Establlih a Satellite Geodetie Survey Network- Completed 
&AA 72^:1^ SJSMffS:^^^ ^^"^"^ R^'-^ 
Describes Ihc highly accurate satellite geodetic lurvoy nGtwork linking Canada with 
Alaska and the Continental UJ,, eiiabljshed as part of a program lo helo 
modernize the prcient geodetic network dating back to 1927 and based on 
measurements made as early as ihe 1800's, " - « 
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ENVIRONMENT - MAN INTERACTION 



3112. Preiier, W,F.E.^ and Reagan, j. T, (Edi.), Etwitonmcnia! Dmlgn Purspecthm: V/cw^ 
points on the Profm^ion^ Education and Rusearch, Man^Envlrynmpnt Syitemi: Focui 
Scries, Asioclation for the Study of Man-Environment Relations, Inc., and Collcgu of 
Architecture, Virginia State Polytechnic Institute and State Univeralty, 1972, v. 1, ISl 
pp. (Available from Associaiion for ihe Study of (Man-Enviionmcni Rclaiions Inc 
P.O. Box S7, OrnngGburg, N,Y, 109620 

Presents ariiclcs by Individuals associaicd with the College of Archilcclure ai 
/ Virginia T^ch, grouped into 3 topical domaini: design education^ professional 
practice, and cnvlronmcnui! design; ihc first section deals with educaiioiial objoc- 
Lives and approaches In the Virginia Tech College of Agriculiure; the second deals 
with such subjects as iransporiaiion, environmcnij urban growth policyj and 
compuier-aided design; and tlic third c'gal^ wilh luch topics a& man-cnvironmeni 
research and environmental design. 

3113. Boyd, R,, "World Dynamics^ A Note' \ Scienca, v. 177, no. 4048 11 August 1972 np 
516-519, 

Offorl an alternaiivc to Profcsior J. Fgrrestar'§ computer-based prgdlciions |scc 
SPR 5(1):2042], wliieh reveal that Forreiier's world model is quite sensitive to 
changes in assuniptions; narilng wiUi an essentially similar model but incorporatinB 
a "technology variable", a set of beliefs as to the uffeci of technological progress 
and assuming a quicker decline in population, produces an opiimisild forQcasi: 
world population levels off at IS billion wiihin a ccniury, progress in rdcycling 
technojogy halts the consumption of natural resources completely while there are 
still quite large reicfVes rcmalniny, the qualiiy of life begins lo climb, and 
polluiion never begins the rise predicted by Forrester's model; concludes ihai the 
Woiid Dynaniics simulation alone "is far froni useful as a pgliey tool*', 

3114 Turk, A,, Turk, J., and Wittes, J. T=, Ecology, Pollution, Envlronmmn, W. B Saunders 
London and Toronto, 1972, 217 pp, (.ClJO) 

Examlnus the main types of pollution - agricultural, radioactive, ihermal, noise, 
etc. — and the pans of the envlronmeni they affect - air, water, land, and people; 
explains In each case die neceiiary scientific basii, and uses everyday uKampics for 
illustrative purpose^, 

3115, Bourne, A,, Pollute mul Dmmwd, l M, D(int, London, 1972, 216 pp. {1235) 

Examines the environmental damage going on in ihe world, svhich is in large 
measure the result of technological development; asks questions about the basic 
motives of man and his ingrained disregard of things environmental; concludes thai 
man has not yci come to terms wilh his environment, norAviih himself as an 
organism dcpendeni on Its environment, 

3116, Beckerman, W., "Environmental Policy: The Contribution of Economics", OECD 
Obserui% no. 60, October 1972, pp, 3446, 

Discusses the application of economic theory to Identify (1j the sense in which 
pollution constiiuies a problem and (2) the type of soluiions which miglit be 
found, and offers some examples in specific areas; e.g, (a) the social costs of 
polluiion, which arc external to the pelluiers; (b) optimum clioice In the raic ai 
which society should discount the future, considering the long delay before ihe 
effccis of polluljon may be felt and the uncertainly about these effects; conlcnd^ 
that aim Oil all llic major features of the environmental problem can be yr daily 
clarified , in Uio light of existing economic theory, alihough there are some diffi^ 
cullies lhat would have lo be worked out. 

3117, Man's Inipaci on the Global Enwronmeni: Assessmcni and RcLomniQndations for 
Aciion, Report of the Study of Critical Environmental Problems (5CEP), iVlIT Press, 
Dmbrldge, Mass,, 1970, 318 pp, ($2,95) 

Summarises the findings and specific rccommcndaijons developed by the various 
Work Groups of the Study concerning the climatic and geological efrecis of mairs 
activities and the implications of change and remedial aciion, and presents the 
reports of 7 SCEP Work Uroups; also ofTers general rccommendaliyns, in brief: (I) 
the development of new methods for gathering and compiling global economic and 
siailstlcal informaiion; (2) a study of the possibility of sciliiig up international 
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physjCiil, chemical, and ecoIOMical moasurcinenl nandards lo be adminkiorud 
ihrough a moniloring sundnrds ccnier; (3) an immodiaie study of global moniiop 
tng to mrmim ihc scmntific and political fco^ibiliiy of iniugraiion of u^isiiny and 
planned monitoring progroms, 

31 IS. Planning and Mmiagmenl of Human Seilleimnis for Envimnmuntul Quality Report of 
Uie Secnitary^Gencral to the United Nation's Conference on the Human Envimnnicnt 
^S'oif?i.^^'''f'"', ¥® J^"' i^vailablc by accab^lon , lumbal 

i'^^il t.™ -'f-^ -^"^ National. Technical Informailon Sorvice, Springndd Va- 
12\5\). Price; $3^00,1 * - 

EKplnins the need for action in thu area of human settlemcnis and idunillic^ the 
objeclives of such action, vi^., to achieve minimum nccuplobic environmental 
conditjoni in such arca^ as shcliur, cmploymcni, and fuiririmiMU of biological 
social, and cultural noods; emphasizes the need for a comprehen^ivu approach lo 
the ^ulcmcnts problem and e?<aminei ihe key ubpecU, Including popujaiiun 
growth and diBtribuiion, Industry, transport, water supply, sewage and wauc 
disposal, as well m huaUh and wcH^bclng; Dfrers redommendations for national and 
international action: eg,, adoption of a comprehensive environmental develnpinQni 
approach; establishment of nationa! population poMclQs, land-use policies, ytc ; Uit^ " 
achievement of public participation in formulating and implemeniing Hich poHcies; 
establishment ol iniumaiional hervicus and facilities to support action at the 
national level; and an inicrnalional program for unvjronmenial improvement areas. 

ENVIRONMENTAL AGENCIES 

3119. Walsh, j,, "U.N. Environmentaj Program: Despite Hitch, Coming on Strong" Sdvncc 
V. ITS, ny, 40G6, 15 December 1972, pp. 11 83-1 185, 1226, ' 

Examines the underlying Issues of die controversy between Maurice F Strong 
[presump live head of the new U.N, lEnvironmcnt Program) and the U.N. 
Sucrciariat, viz., tiucsiions about managemeni of ihe Program and about control of 
the Environment Fund; reports dial the conii-oversy is now appai^enily seiiled and 
that Strong will be nomhiaicd as first secretary of the Environment Secretariat by 
U.N. SQcrciary General Kurt Waldhclm; discusses other matters of concern, such as 
the propoied locailon of the Secretarial In Nairobi, Kenya, and iho opposition of 
the U.N. specialized agencies who view the Environment Secretariat as a 
compDiitor for funds; describes the type of assistance that the Secretariat is likely 
to give individual countries, stressing that the focus will be '^global environmental 
problGms" = that is, problcmB thai irai^scend national boundaries, 

3120. ^'EPA Moves to Upgrade R&D Management", C/?^/??/^^/ ^ f/?^^^^^^ v 50 no 
51, 18 December 1972, pp, 14, 16. , - 1 . 

Discusses a General Accounting Office study which sharply criLiclzus the Environ^ 
mcnuil Protcciion Agency's and" predecessor agcnclei' managcmenl of Federal R&D 
and demonsiraiion programs for curbniy water pollution- for example, GAO noted 
that millions of dollars earmarked for domonstrating new or unproved waste= 
lluaimcni mcthodi have been spent instead for demonsirallng '*new" uses of 
Icchnology that has been in widespread use for many years; GAO also cited 
unwarranted delays in approval or denial of new or ongoing pro|ecis, inadequate 
project moniloring, and delays in disseniinaiing projeci reports; points to EPA's 
efforts 10 implement GAO recoinmendailoni'wiih significant' proaress already 
made, " ^ ^ ? 

3121. '^EPA Asicises Pollution Control Benefits", Environmental Scisnca & Technohav v 6 
no, 10, October 1972, pp, S8MS3. . . . 

DGscrlbes the organization of the Environmental Protceiion Agency's Implemenia- 
lion Research Division (IRD), and its purpose- "to carry out an interdisciplinary 
multimedia' program of studies thai will help EPA implemeni in environmental 
protection responsibiliilos"; delineaios tasks of IRD's 4 branches: (1) iho " 
Economic Analysis Branch is charyed with finding ways to pin down the costs and 
benefits of polluiion conlrol; (2) the Ecological Studies & Technology Assessmcni 
Branch conconirates on research needed by EPA to evaluate environmental impact 
statements; (3) the Standards Reicarch Branch works on die development of 
better methodology for evaluaiing cnvironmcnial standards; (4) the Systems 



Evflluallon Branch idcniiflcs inccniivos and ri^Uied fbcal inJutymyiiU io pronioie 
pollution goniroL 

22. EXPRO 73, Office of Research and Moniloring Exirumuruf Program J nfonn at toi) 
Budetin, Fiscal 1973, Office of Research and Monitoringi Environmcntll Proicclion 
Agency, Ociober ]912, 253 pp. (Available Irani RebDurcc Maiiagunrieru Branch, Of fice 
of Research and Moniioriny. LJ,S, Environmenlal Proieciion Aucncy VVashlnginn DC 
20460.) . I 

Prcsunis general yuidclincs for dcvQlopIng grani or ebniraci proiccu, briefly 
describes Ihe Offiuu of I^eseareh and Moniloriny's yranl and eonirtici aclivilieSj 
off^ers guidelines for ^ubmisBion of gram appllcallons or coniraci proposals, and 
provides a comprDhcnsjvc llsilng of research, dovclopnicni, and demoiifiiraiion 
projccu planned for fiindtng during FY 1973, grouped according to various 
program areas such as health effegiSj ecoloyical effeciSj iransporl pn^nesscs, applied 
science and technology, and solid waste icchnology. 

INVIRONMENTAL LEGISLATION 

23, Walihi '^Environniental Legislation: Last Word from CQngte%%'\ Science, v, 178 no 
4061, 10 November 1972, pp, 593^595. 

Describes some of the major provisions and conlroverslal features of environmental 
tonirol bilb passed shortly before final adjournment of the ySnd Congress; the 
major bill is the Federal Water Pollution Control Amendments, which brings about 
a shift in enforcement criteria from water-quality standards to cfnucnt limitations; 
ranking noHi is the Federal Envlronnieruaj Pesticide Control Act (svith a $24.6 
billion authorization) which includes a provision for gbvcrnmeni relmbtuscmcnt of 
manuf^aciurcfs or any others holding supplies of a dangerous pesiieide banned from 
iho market - a pfrovision which environmentalists feel will inhibit use of the 
suspension meclianism to protect public health and the environmcni and will 
preveni enforcement of the law; other last-minute legislation includes a coastal- 
zone management blli, a law to regulate ocean dumping, and a noise control act. 

4. Hoi lings, F,, -'The National Coastal Zone Management Act'*, Congressional Record , 
V, 118, no. l6Si 13 October 1972, pp. 51787107876. 

Describes chief provisions of the National Coastal Zone Management Act, S. 3507^ 
whicli will provide up to $200 million over the no^t 5 years to help the stales 
protcgt, preserve^ and restore the quality of their coaxal arQai; the Act, wliich is 
^ designed to complement the proposed National Land Use Policy Act also provides 
states with nailonal policy goals to control those land uses which have a direct and 
signincant impact on coastal waters. 

5. '-Water Pollution Law - 1972 Style'', Environmental Science d Technology, v 6 m 
13, December 1972, pp, 106S-107a 

Deicribcs the costly Federal Water Pollution Control Act Amendments of 1972, 
passed over the President's veto and modeled closely after the dean air bill, 
including an $18 billion autliori?.aiion over the next 3 years for publicly owned ^ 
waste tfeaimcni works --^ 3 times more than that requusied by the Prosideni for 
the same time period; presents calendars and tables depicting standards and 
pollution level schedules through FY 19S3 and authorizations through FY 1975 
under the now act (P.L, 92-500). 

6. Barfield, C, E., "Water Pollution Act Forces Showdpwn in 1973 Over Best Way to 
Protect the Environment'', National jQurnal, v. 4, no. 5, 9 December 1972 pp. 
187M882. 

Examines the policy Issues engendered by a jait-minute amendment to the Water 
Pollution Control Act of 1972, which exempted the Environmental Protoction 
Agency (EPA) from filing impact staicmenii on most actions it will take under the 
new water bilh (1) whether EPA Is bound by the National Environmenlal Policy 
Act (NEPA) requirement for impact statements from all Federal agenciei; (2) 
whether NEPAj which has been used to challenge dozens of Federal proiccts, 
should also be available to challongQ specific pollution conlroU that Congress has 
mandated; pre^nis the arguments for and against the amendment (by agency 
heads, cnvlronmontaliits, industry, members of Congrasi, et ah), and describes the 



bases for those argumonts, 

3127. //; ProciuctivQ Harmony^ U.S, Envlronmenia! Protection Agency, September 1972 13 
■ pp. (Available from EPA, Of fice of Public Affnirs, Washingion, D,C, 20460,) 

Defines Ihc purpose, conieni, and form of environmental Impact statements as 
required by the National Environmcnial Qualliy Act (NEPA); describes hosv and 
vvhi^^n the siaiemefiis arc to be made, the role of the Council on Environmeniul 
QualiiVi and EPA's impaebsiaiemdru review procuss; reviews legal aciions and 
gouri decisions concerning violation of NEPA's Section 102{2)(C). 

3128, Gage, S. J,, Impact of Environmiintal Statenmnts on Comtdsratlon of Nuchar Power as 
a Rewurca Altematm, Preprint of a paper (No. 72-WA/NE^6j preiented at the Winter 
Annual Meisting of The American Society of ISIechanical EngineerSj New York, N.Y., 
26-30 November 1972, 9 pp, (Available from ASME^ United Engineering Center 345 
E, 4/th Sl„ New York, N.Y, 10017. Price: S3.00; $1,00 lo ASIVIE members,) 

Presents a brief history of the National Environmental Policy Act of 1969, and 
traces the evolution of Its "alternatives" section in Congress and in the courii; 
describes the events leading to court action against the Department of Inierior for 
failure to comply with the '^alternatives'' section of the Aci; discusses the impaci 
of ihe court's decision in that case (vi^,, "that Federal agoneles must consider not 
only the alternatives but also the cnvironmenial impacts of those alternativei") 
and the impact of other court actions on the conioni of major energy^related 
environmental statements released by the Interior Department and the A EC during 



EUROPE 

3129. "For A 'European' Science and Tcehnology Policy", Embmsy of Swiumland Bul/ai/n 
V, 12, no, 3, November 1972, pp, 31^33. - - - . 

Prcscnii commentB conecrning the urgcni need for a common European science 
poiiey, for example! "the coordination and promotion of scientific research and 
technological devniopmcni- at Community level, should indeed be one of highest 
priorities of the enlarged Community''; "A gradual awakening to the inadequaciei 
of lechnological development , , . has recently eauied social demands to be slanted 
towards MD goals capable of better meeting the social needs shared by European 
countries (healih, transport, tclecQmmunicaiions^ etc); "in order lo cope with 
these varied necdi. . , the iVIember Countries . . , will find it advantageous to pool 
their efforts in. the R&D field"; stresses the Community's need to provide itself 
with the machinery to shape the decisions that will form the common R&D policy 
and the organs and resource s necessary to Implement them, 

3130. Europmi Scienlflk Coopamtlon: PrhrltiQS and pQrspectives, Sciente Policy Studlei and 
Documents, Uneico, no. 30, 1972, 32 pp. (Available from Uncsco Publicaiions Center 
P.O. Box 433. New York, N,Y. 10016, Price: $2,50.) ' 

Describes the organization of the Budapest Meeting of the Cornmiltee of Govern^ 
mental Experts on Science Policy selected by the GovernmcnU of the European 
^ member states of Uncsco; presents the Preamble (which includes a tentative list of 
the pronHSing areas and possible modalities for cooperation) and the 5 specific 
recommendations adopted by the Commiitee, which deal with: (1) the prospects 
for further European science cooperation; (2) the planning aspects of science 
policy-making; (3) the management aspects of science policy-making and the 
efficiency and effectiveness of R&D; (4) the forecasting aspects of science policy; 
and (S) the iniernalional exchange of data on the profile of R&D effort in 
European Member States. 

3131. "Upheaval Ahead for the European Commur.itv'', NQture, v. 239. no. 5371 6 October 
1972, pp. 297-298, 

Considers the management changei thai may result from enlargement of the 
European Communiiy in January 1973; cites the failure of iufatom and the 
Inadequacy of present arrangements for a common agricultural policy as examples 
of the shortsightedness and mismanagement on the part of the bureaucracy In 
Brussels; siresses^ the need for a common R&D policy, agreement on technical 
oblectivos, coordination, and common planning, to assure' orderly development of, 



for uxdlnpluj an inlegiaicd luludummuniLailons nClwurk iind a common unc'gy 
program lor Europe. ^ 

3133. Friborgi G. (Ed,)* Sdtincc Raseardt Coundh in Europe, Report of ihe Conference of 
West European Science Research CoLinclls, held at AarhuSi Dcnniark^ 9-11 February 
1972, 301 pp. (Available from NFR, Editorial Service, Wenncr-Grcn Cenicr, Box 
23136, 50 04 35 Slockholm 23, Swedun, Price: $6,38,) 

Reviews ihe aclivilics of Ihu councilSj and prcsenis papers dulivurud ai ihu confer- 
cnce which provide- (1) brief nnnlyscs of Ihe councils from admini^irniive, 
isclcniifjc, and science policy polnis of view; (2) aisessmenii uf ihe rule of ihu 
councils today and in the 1970's with special reference lo ihcir significance for ihe 
universities^^ research insiiiutcs, and the communiiy ai large; and (3), an analy&l^ of 
ihc sclGnlific and praclicul iispects of collaboration among ihcso councils today 
and in the iulurc; includes an appendix which describes the organiKrtiion oi the 
councils, 

3133. "Common Market Expands Supporl for R^D", InduMai Resvxttchf v, 14^ no, 1, 
October 1972, p, 24. 

Describes a now join I science and lechnQlogy policy udt^pied by \S\^^ Common 
Market, which Is designed lo provide financial ana other aid in fields ranging from 
pure research lo iDchnlcal innovation, and which calls for" Ihe esiablishmeni of a 
European Research and Devclopnieni Agency whose lop-priori ly la§k will be to 
undorwrile induiirial innovation and development proj*:cu, starling in early 19" 3, 

3134. "Euroyroup Defense Spending Up by $1,1 Billion for Coming Year-'j Avluiion Wmk & 
Space Tedmology, v. 97, no. 24, 11 December 1972, p, 22, 

Describes the cgnccrn that promplcd an increase in dcfen^Q spending for 1973 by 
10 of the European members of ihe IS-mernbDr Norlh Atlantic Trcaiy Organiza- 
tlon, namciyi ihai too kirge a portion of the total defensu dollar Is being spent on 
yearly oporaiing coils, and too little on investments In modern equipmeni; a large 
portion of the increased funding will be ipcnl for ligniflcant aircraft and ml^iile 
procurcnionts; the couniries comprisiny the Europroup arc the UiK,, llalyj 
Sclgium, West Gcfmany, The Netherlands, Denmark, Grooce, LuxembQurg, 
Norvvnyi and Turkey. 

3135. '*How to Find a European Space Policy", Nature^ V. 240, no. 5376^ 10 November 
1972, pp. 6142, . 

Discusses the barriers to a common space policy for Europe, among which arci (1) 
disagreemenL on the need for an indcpcndeni launching facirtiy; (2) miiirusl in the 
U,S* offer lo provide launching facilltlds for saleHiiys manuraciured elsewhere since 
It Is sublecl lo the approval of Inlulsat; (3) European govcrnmenU' inability lo 
handle simple adminlsliatlvo problems, e,g,, the joining of the European Space 
Research OiManisation (ESROj and the European Launcher Dyvclopmeni Organisa- 
lion (ELDOF; suggests thai ESRO and ELDO be completely merged, rather than 
merely united, and that member countries bo cbmpclled to agree ihai membership 
would forbid coniracling out parts of the program with which Ihcy did not agree; 
siresses thai wiihoui a ihoroughi indcpcndeni study of the basis on which a 
program, of work might be esiablishcd ^ and political approval of the complciud 
study — a European Space program is not likely to gmerge. 

3136. 'Trogresi at Last*', Nature, v, 240, no. 5377, 17 November 1972, p/l22, 

Dlseusses a pi'upubal made at a hieetllig of European aerospace ministyrs lu ciuale 
a European Space Agency which would be responsible (1) for running all the space 
projects lhat come under ihc European Launcher Developmuni Or|anisaiion and 
ihe European Space l^eseurch Organise llcsn (ESRO), (2) for running each couniry's 
national program, tind (3) for any European Involvcmenl In the posUApollo 
projecli also announcgs plans lor ESRO to implenient Phase Q of the hidustrial 
niudlcs for the posi-Apullo sorile laboratory, with West Germany, Belgium, Italy, 
and Spain indlcaiing a vvillingiiesi lo finance this ilage of the sludieb, 

3137. ■■Posi'Apollo Participation Still hi Doubt", Nmum, v. 240, no. S3i6, 10 November 
1972, pp. 64'6S. 

Assesses prospucu of Europe's involvemunl In Ihc'UJ, space progrnm, as well as 
iho fuiure of the Europuan Launcher Dcvelopmenl Organi;?alion_ (ELDO); notes 
ihe lack of agreymcni concerning ELPO, (1) wlili Urilain and Gerniany luanlng 
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toward purchage of Ameriean launchers in view of faiiurc of ELDO's Europa 
prDgram, (2) with Germany urging abandgnment of the program in favor of 
participaiion in the U.S. program, and (3) with France Insislini on devciopment of 
Europuan iaunch facjlilios; cilimaies iniUai cost of EuropQan partiGipotlon shouid 
be about £250 miilion in order to be cffectivei which would preclude conimUQd 
support for ELDO; emphasizes that with each delay in reaching a duf lsion, the 
extent of F;uropean pariicipation designated by NASA bccomds imallcr, 

3138. Klass, P. J., "OTP Propoies ESRO Pick U Aero^t Partner", Aviation Week d Space 
Technology, v, 97, no. 16, 16 October 1972, p, 16, 

Examines the possible implications of the Office of Teiecommunlcation Po|jey*s 
(OTP) endoriomeni of negotjations on an aerosai arrangement beiwcen ihc 
European Space Research Organlmion (ESRO) and the Communications Satellite 
Corp., or with any other US. company Intorested In such a partnGrship; OTP 
officials believe the endorscmuni got the stalled aerosat program goini again; lomo 
industry and governmeni QbiCrvefS, however, believe that OTP has slrengthenDd 
the bargaining position of ESRO on the production-sharing ratio for tlio space- 
borne portion of the aerosat systuni, and thai ESRO might demand a 50/50 
production iharing as the price of acceptabilliy of a U.S, partner. 

3139. "Overseas CompGtjtion Ganging Up'*, Astronautics and Amnautics v 10 no 11 
November 1972, pp. 14-15, . i . 

Prcsenii highlights of a report by an export committee of the Common Market; of 
chlof concern to the UJ, is the committee's recommendation for establishmDnt of 
a single aircraft^cngine enterprise in Western Europe and ivvo enterprises producing 
airframei with the aim of supplying European rcquiremenii with European aircraft 
and giving UJ, manufacturers more CQmpoiiiion worldwide; government subsidies 
for aircraft production li urged, but the exact amount of government participation 
in these evolving aircraft and airframe enterprliGS has yet to be determined; the 
committee also recommends that the Communiiy encourage and finance a 
judicious program of applied research related to overall civil aviation needs. 

3140. "European Energy Policy: Difficult Political Problemi Pomd" , Science Pof/cy v, 1 no 
6, November/December 1972, pp. 1.5^1,6, , - 

Proients views expressed by G. de Carmoy In hli paper on "The Politics of 
European Energy Poliey"; according to de Carmoy. ^'perhaps of even greater 
concern [than energy needs and how to meet them) are the political problems 
implicit In proposals for the emergence of a realistic European energy policy from 
the colloctton of widely differing nallonai policies that now exist"; a large part of 
de Carmoy's paper is devoted to presentation of basic itatlstics relating to the 
contribution tlial li being made, or could be made^ by various forms of energy 
(e.g,, coal, gas, nuclear) In terms of si^c, capital, and control, which de Carmoy 
believes is prerequisite to the dQfiniilon of poliGy goals as may be occasioned by 
technological and geopolitical considerations; do Carmoy briefly surveys the energy 
pQliclos of the main European Industrial couniries, and concludes that Britain has 
ihc most favorable energy balance sheet, whilQ France has greater control, l,e., the 
government goinrohi the entire cneriy sector. 

31 41. Verguese, D., "Europe and the Envlronmcntj Cooperation a Distant Prpspact" Science 
V. 178, no. 40S9, 27 October 1972, pp, 381^383, > ' ' ' 

Desciibes unsucceisful efforts to develop a cgmmon environmental action program 
for Europe by supranational instltuilons, including NATO and OECD as weil as 
the 3 European Communities - the EEC/ ECSC (the European Coal and Steel 
Community) and Euratoni; discusses the factors' which act as stumbling blocks to 
any common European policy (c.g„ nuclear or space) i reluctance of countries like 
France and Britain to participate fully in the work Of OECD and NATO; 
dissension Vi^ithin tlie ECC between the commission .(the executive body of tliy 3 
European conimunitles) and the gouncil of ministers (the "watchdog" of nallonai 
inioreits and indepondenee; lack of common air and water^quality standards among 
cqunu'ics. 

3 142. "Rhliie^Basin Countries Vow to Clean Up River", Chmmal & Enmrntiiw Nq\k% v: 50. 
no. 47, 20 November 1P72, pp. 8, 11. ■ ^ i ^ » 

Dflscribos the Increailng pollutant levels of the Rhing River^ and the actions to 
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correct the ^iiuaiion prornisiid by the 5 counirics surved by ihe Rhlm (France, VV. 
Germany, Luxembourg, ihe NQlhcrlandSi and Swilzcrland), ai a meciing called by 
ihc Nclhorlandi' govcrnmonl; ihuse^counirius also rcquesicd ihat ihe inlcrnaijonal 
Rhine proicction commission draw up a list of chcmicaU lhal ciihgr should be 
banned from the river or be iub|ect ig controls, 

3143. Orski, C, K., '*Tlie Future of European Intercity Transport'*, OECD Obsmer no 60 
October 1972, pp. 27^33. 

Describes European countries' plans for large-scale program to Improve and expand 
their iiiicrciiy transporialion syiicmSi which include improvemonts In rail service, 
cansiruclion of modern super highwayi^ and the building of new airports as svcll 
as expansion of existing air terminals and aircrafi fleets] illustrates the camparaiive 
advaniagQb of different iraniporL modeSj and describes several transporiation 
systems being considered (e,g,^ advanced high-speed rail systems and unconven- 
tional ground iraniportation syslcmsji strcisei the need for a balanced and 
inlcgrated transport system for Europe ai a whole, 

3144 **EuropDan iVlQlecular Bioloiy t^boratory". Science Policy^ v. 1, no. 5, September/ 
October, p, 3 J. 

Announces a decision to establish die Laboratory^ reached ai a session of the- 
intergovernmental organi^aiion for coordinaLing European research in mQlecular 
biology (European Molecular Biology Conference established in 1970); dejcgaiei 
from Austria, Franco^ Germanyj Israelj Nciherlands, Sweden, Switzerland, and the 
UiK. immediately announced their governmenis* intention to participate, Denmark 
and Italy expressed support but were unable, as yet, to signify their assent, while 
Greece, Norway, and Spain announced that they would be unable to Join in the 
beginning; principal tasks of the Laboratory (to be located ai Heidelberg, 
GerfTiany, with two out-itations at Research Centeri In Hamburg and Grenoble) 
will concern the development of instrumenlatlon for molecular biology research, 
and ^ providing a center at which sclcntisis can undertake su^h research ai visitors, 

FINLAND 

3145. Kaurnen, P., and Liiina, M., '^Science Policy and International Research Cooperation in 
Finland", Science Pohcy, v. l/no. 5, Septcmber/OctQber 1972^ pp. 1,1-1 ,2. 

Discusses the distribution of research input in Finland, which amounted to aboui 
300 million marks in 1969 (divided rouglily on a 50/50 basis between ihe public 
and privaie sector) and is estimated at aboui 380 million marks in 1971; describes 
Finland's science policy program which is focused on increase of the research 
Inpui, the increase of planning^ the developmcni of ru^arch conditions at 
insli lutes of liigher education, the improyument of scientific information servicesj 
and ihc incrcasQ of inturnational research cooperation j and also emphasb.es ilie 
need for increased input In leehnojogicai rcsoarch; summarises current efforis In 
Iniernational research coopcraiion and outlines future prospucti. 

3146. "Finland: Increased Reiearcli EKpendlture", Science Po/kyf v, Ij no. 5, September/ 
October 1972, p, 2J. 

' Presents highlights of the Finniih Industrial Board's program, Svhich predicts that 

technological research financed by public funds will be considerably increased in 
the period 1971-80; emphasizes the rolo of efficient technological R&D of new 
products and production methods In securing economic growth and iinernaitonal 
compciitiycness; proposes a 15 to 16%/yr incrgase in government funds for 
research in the 1970s, which would raise Finland'^ research inpui Irom 0.9% of 
GNP In 1970 to 1.B% by 1980. 

FORECASTING 

3147. MartinOj j, "The Role of Forecasiing hi Technology Assessment'-, The Fuiurist, v. 
6, no, S, October 1972, pp. 210-21 1. 

E>^p|ains the kinds of technological forecasts required to carry out each of the 
procedural neps for technology assessmenu (Ij idontifyiny and refining ihe subject 
10 be assessed] (2) dcllncaling the scope of the assessment and developing the data 
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base; (3) idL'niifying alleinaLive ^iralugic^ lo ^oIvl* ihc syluciyd problunis with the 
leehnolbgy; (4)^ Idcniifying ihe parlies aflucied by ihu sclgcicd problums and ihe 
iQchnologics;, (5) ideniifyiny ihe impacts on ihc affcclud parties; (6) □valuating or 
mt-fliuring tlie Impacis; and (7) compnring ihc pros and cons of alicrnaiivc 
siraiegics; concludes thai ''only liirough lychnological forGcasls can,,, bgnefils 
and cosii be tdcniiricd early cnouyli thai ilicre h iiill ilmc 10 inake a muaningful 
choico'V 

3148, Khql, R., "What Good ti Tuclinojoylcal Forecaitlng?" Machitm Dmign v 44 no. 30 
14 December 1972, pp, 114-120, 

IdcnUnes iwo basic roruca§ilng icchniques: trend ex^irapojalion and Mjbsuts 
(suc)i as anvelope curves/ grosvih analogy, etc, ) and Delphi, which is simply 
somconc'i subjegiive opinion of what will happen; dcfings 2 forecasilng classiflca- 
tions: exploratory and normaiivu; proscMiu ihu differing view§ ab to the value of 
forecasting (ranging from 'Mi's a wastu of time*' to "it*s ihc grpalGsi) and as to the 
best moihodology (with military forecasiors favoring trend uKirapolailon, Industrial 
foreeastcri favoring Delphij and oihurs favoring a combination of methodologies); 
other viewp eKpresscd emphasiiied ihg need for technology assessment^ which 
would require forecasting, 

3149, Salancik, G, R„ ''ChoosinM Technology for a Better World", Thu FuWmt v G no S 
October 1972, pp. 208^209. 

DlgcusiQi the 250 rusponsys rucyived to a questionnaire prepared by the Institute 
for the Futurd requeitjng niemburi of the World Future Sociuty to rale 12 
technological devalopmcnls according to desirabllltyi and to judge how they would 
affect 10 selected values; high on the list of desirable devolopmenis are cheap and 
clean electrical power from ihormonuclear plants, Increased world agricultural 
prod uc lion j and mass economic fertility eonlrQl agents in svaicr and food; these 
were deemed to contribute mostly to such values as a prosperous life, ramlly 
sQcurliy and care, and accQmplishmunl, 

3150, f^rspGcifves on BenefJhRiy^ Decision Making, Report of a Colloquium Conducted by 
the Conimlttee on Public Engineering Policy, National Academy of Engineering, 26^27 
April 1971, National Academy of Engincoring, 1972^ 157 pp. (Available from Com- 
mittee on Public Engineering Policy, National Academy of Engineering. 2101 
Consiiiuiion Ave, Washington^ D,C, 20418,) . ' " 

Ideniifios the categories of decision making diicuiscd at ilic Colloquium: ( I) risks 
dgierminud by individual option (o,g., sports, smoking, use of seat belts): (2) risks 
determined by Individual option somewhat limited by governmenial action (e.g,, 
medical use of drugs, building codes, safely regulations); (3) risks determined by 
governmental action (e,g,, air polluilonj nuciear energy) - the category of most 
interest to participants; prcsenis the 14 papers submitted to the Colloquium, 
which cover such lopies as: benefit^cost analysis in sociotechnical systems; legal 
mechanisms for risk-be ne fit analysis; risk, safety, and the role of government; and 
ccononiic factors in bencni'riik decision making; Includes a bibliography, 

FOREIGN AFFAIRS 

3151, Second Consofkhiied Plan for Foruign Affairs Remurch, Prepared by the Subcommittee 
on Foreign Affairs Research on the NSC- Under Secretaries Committee (U5C/FAR)i 
August 1972, 61 pp. (Available from Office of External Research, U.S, Departmenl of 
State, Washington, D.C. 20520,) 

Descrlbus the USC/FAR research objectives^ which Include; (a) improve the bases 
of choice in foreign affairs; (b) Improve external foreign affairs reiearch on the 
People's Republic of China by InGrcasing iho oxchanie between the government 
and the aQademic community; (c) develop common approaches for USC/FAR 
Member Agency support of policy studies with multiagengy Interest; (d) improve 
Government support for the USC/FAR Member Agency u so of Soviet studies 
conducted in the private sector; prusents an overview of the plan for FY 1972-73, 
by reyionSj functions, types of research, and purposes of research, m wall ai the 
overall funding levels. 

3152, Welntmub, S., 'Torelgn Priyato Inveitment and DQvelopment", US OeparlrnQnt of 



Stm Bu/ldlm, V, 67, no, 174S, 4 December 1972, pp, 657460. 

QuQiQs an $86 billion book value of UJ, invqsimcnU abroadj ihc rale of growth 
over ihc paii 4 years being 32J% for ihe dgveloped counirles and 26 J% for ihe 
dovGloping CQunlriei; points qui tliat US. policy Is to eneQuragc InvCsiment only 
where It Is wanted and lo promote setllemcnl of the inevitablo inveslmGni disputei 
by irnparitar procedures rather than by hosUgovurnmcnl appeals lo nailonalisiic 
emdlion; stales the UJ, philosophy that private Investment can promote develop- 
men I, and offers rebuttals to 8 specific argumenU against Invesimeni in developing 
gounlrics. 

FRANCE 

3153, "ClQiing the Purie Stringi"i NQtur^, v. 240, no, 53S6, 10 November 1972, p. 64. 

Deicribes those areai of French scientific rcidarch arfegied by government plani lo 
trim the 1973 budget of the 5-year plan for iclcntiflc reicareh; reports thai both 
basic research and medical research faired wcllj cipeciaMy in regard to funds 
allotted for equipment, while the budgel Tor the programs of high lechnology was 
raised only slightly, and the budget for the aid to devolopment programs^ designed 
lo bolslor Induiirial research, \% lo be cut frorfi Fr, 210 million In 1972 lo Fr, 154 
million in 1973, 

3154 "French 'Concerted' Research Activities", Sciance Policy^ 1^ no, 6, November/ 
December 1972, p, 3,4 

Describes Francg's '^cQhcerted activitlei'S whieli eonslitulc a special form of 
government asiliuncQ to research, and their purpose = to promote fundamcnlal 
and applied research in a few priority icctorSi in particular, by the award of 
research conlracls Lo public and private laboratories; points out their chief 
advantage, viz,: (1) they, permit a flexible and rapid form of finance and eicapc 
the rigidity and ilownoss of adminiitralivD and budgetary procedures; and (2) they 
serve as a "base" of cQordination and cooporaiien betsvecn minisiricSi private and 
public laboratories, and among disciplhiQi, 

3155. "French Studying New Launcher'-, Aviation Week & Space Tedino/ogy, v. 97 no 24 
11 Decembef 1972, p, 19. 

Dcicribes research being carried out by the French government on a new 3^§iagc 
launcher design which it will propose as the standard European launcher vchiclo'if 
llic Europa launcher program Is dropped by the upcoming European Space Confer- 
ence; describes the components of tlie new vehicle which officials say will require 
a 7-ycar development period, and would probably be opcraiional around 1979. 

GOVERNMENT^SCIENCE INTERACTION 

3156. Eich, M. L, "The Scientific Community and the Federal Policymaking Process", 
Conyresmnai Record, v. 118, no, 162, 10 October 1972, pp, £8464^8466. 

Discusses two l<cy issues facing the scientific cemmuniiy and the Congress; the 
need for more effcciivcly iniegratGd Inputs from the scientific community, and the 
need to reallocate R&D In fnvor of civilian lechnology; emphasizes the need for a 
cohuienl national policy to deal with thyse Issues, 

3157. Logsdon, ). M., "Towards a New Policy for Technology ^ The Outlines Emerge", 
Tadmohgy Remw^ v, 75, no, 1, Oetober/Novembcr 1972, pp, 3642, 

Reviews past US, technology policy, and describei the bases for current concern 
gf the Govornment wllh that policy: ( I) the belief that Federal R&D should be 
more lelevanl to domestic problomSj and thai the civilian agencies of the Govern- 
ment should thus bear a much larger ihare of thy Federal R&D budget] (2) the 
gqnvlciion tliat there is a definite Jink between Investment In R^D and increases 
in productivity, successful International economic competition, and new employ- 
ment opportunities, and thai the UJ, is undorinvesling in industrial R&D; oullinci 
the nesv lechnology policy, which calls for a closer linking of Federal R^D with 
nalional goals and prioriljes, i,e,, byller application of U.S. scieniiric lesoureus in 
mceimg civilian needs thVoygh "a n«w partnership,,, one which brings logeiher 
the Federal Governmenlj private cnicrpriku, slutc and local governments, and our 
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univerbliics and msgarch cunicrs . , 

.31 Sa, Tim NallQiml Technology Program: Utitimion of indusiry, Aerospace Reiuarcli Ceiiter, 
AerosiMce Industrjei Association of America, Inc., Decgmber 1972, 28 pp. (AvaM.ibiu 
from Aurospacu Rusuarch CeniQr, Aerospace Indusirius Associaiion of Amcrlcii Inc 
■1725 De Sales Sl, N.W., VVashingion, D.C, 2OO360 

Prusenu brisf rundown of the Torcos leading lu ihu rccynt dcgllni^ in U.S. 
Govurnmeni suppori for R^^D, iu mipaci, and Ihe Government'^ ufforU to dutor^ 
mine the role of igchngjogy in sailsfyiny nailonal uconomlc and social needs; 
summarizes Presldenl NixoiVs menage an iKc imporiancc of science and icciv 
nology, providing baili commeniary and analysis; discusses tlic 3 basic economic 
problems identified by ihe President (inlcrnational trade, produGllvlly, and 
Gmploymeni) from the viesvpoini of rcali/^lng the potential economic contribution 
of industrial tetlinoloyy; examines means lo utliize industry in solving ihuse 
problems, identifying the barriers and v^ays to reduce or eliminate them; discusses 
3 major cases where excessive Federal legislation is currently acting as a barrier lo 
private innovations] offers detailed recommendations in each area> as well as broad 
policy rQCommendaiions, 

3159. Lyons, K, D./'"Sciencc Adviser to Nixon Leaving for Industry Job" New York Tinm 
3 lanuary 1973, pp. 1, 2S, 

Announces the resignation on January 2, 1973, of Dr. Edward E. David, jr.j 
Prcsidenl Nixon's Science Adviser, after 2S-I/2 months in that post) gives the 
probable reason as David's disappointment at not bciny permitted to rnfluencu 
Federal R&D policy in any substantial way; cites reports thai "a rcaliynmuni of 
the Office of Science and technology and other high-level technical groups is in 
the offing", 

3160. "Senator Kennedy Strengthens His Infruence". Natiuv, v. 240, no. S37S 3 Navember 
1972, pp. 6^7, 

Discusses the factors that have, over the last 4 years, enabled Senator Kennedy lo 
amass considerable influgnce over science policy in the U.S,: c,g,j appoinimenLS to 
chairmanship of committees that have given him a strong voice in scientific 
legislaiion; notes that Kgnnedy's influence over congressional science affairs was 
increased even further with his appointrnenl lo iJie Board of the OfficQ of 
Technology Assessment, and reporti tliat Kennedy's chief preoccupation in 1973, 
aside from geiliny the OTA moving, will bo with die National Science Policy and 
Priorities Act, which was passed by the Senate In 1972 but failed in the House of 
ReprescntativeSi 

316!. Lewis, H. J. , "Kennedy's Bill on Civilian Science, or How to Siquare the Pentagon" 
spp^g Nowshiier, V. 3, no. 8, October 1972, pp. 1-4, 

Presents opposing views on [Bill S. 32 ['The Nalional Science Policy and Priorities 
Act uf 1972", sec SPR 5(3);2744 and 2745], expressed by E, David, JK 
(presidential science adviser and director of the OST), II. G. Stcvcr (director of 
NSF), P. Handler (presidcni of NAS), R, W. Hcyns (vice president of NSB), and 
several members of Congress; opposition to the bill centered chiefly on the huge 
iransler of auliioriiy that ii cniajls (from 0MB to NSF) and concorns over the 
rcdircciion of NSF efforts from basic to applied research; views ranged from- the 
presenl sysleni of decenuan^^ed MO |n the responsible departmonis', with leader^ 
ship Irom 0MB and OST, Is "on balance the bust solution", to "NSF ih a 
reasonable locus" for- research in civil science areasi to suggestions for creation of 
an entirely new agency for divillan^orienled research. 

3162, "Economic Conversion'' BIN Causes NSF Split", awmkal & Emlnacrmg News v SO 
no. 41, 9 October 1972, p, 14, ' ' 

Presents conllicilnM views of the National Science Foiindation's manayemenl (in 
effect tlie Nixon Administration) and the National Science Board (NSF's policy* 
making group) on the merils of Sen, li. Kennedy*s economic conversion bill 
(S.32); in testifying at house hearliags, NSF director Stevens asserted that S.32 
isn't needed because programs already exist at NSF, and elsewhere in the Govern- 
ment, lo do much that S,32 proposes; while NSB vice-chairman hleyns indieaied 
that NSli svould have no vIolGnl obigction to enaclmcni of S.32 if provisions were 
made to ensure that NSF's basic sciunce obligalions would not be juopardjHud. 
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3163. *'ACS Takes a Siand on the Economic Conversion Bill", Ch&mkul d EngifW&rlng Ncw^, 
V. 50, no, 4, 9 Ociobcr 1972, p, 7, 

Ciies a statcmeni by American Chemical SociQiy prusideni M, Tishler which 
confirms ihc Socfoiy's support of the Houso vursion of ihc "NaiiCnal Science 
Policy and Priorities Act of i972'*j pariicularly the provisions calling for increased 
Federal fundi for R&D, aid lo unemployed chcmisii, and ihe proicction of ihe 
pension rights of icieniisU and onginQcri. 

3164. **Need R&D Incentives^ Removal of Antitrust Constraints to Regain Technological 
Lead'^ RescarchlDevelopmenli v. 23, no. 11, November 1972| p. 8, 

Preioius highlighii of an address by Stanford Research Iniiiluto president C. A, 
Anderson before the Town Hall of Calirornia; the SRI head blames the yrowiny 
antisciencc and technology, feeling In America for the loss of luchnological 
momentum or commitment to R&D and the reiuliing decline of U.S. technical 
gupuriority; luggests tax incentives to stimulate the flow of addiiional money 
toward rcscarchj and calls for major-scale GovDrnmcnl contraciing dlroctly with 
American industry for MD as a means to hasten solution of lechnology-baBed 
problems; encouragei ree^Mamlnation of the prevaleiU business attiludos which 
indicaic a reluctance to take pari in nonproprietary technological projects; warns 
that more R&D Is eiSDntial if the U,S, Is to maintain its tuchnological leaderihip in 
today's f^asumovlng and changing world, 

3165. "Scientific-Industrial Complex", Indusirial Research, v. 14, no. 13^ December 1972, 
p. 27. 

Presents the views of C, Anderson, president of Stanford Research Insiliute, 
regarding industrial R&D; Anderson emphasizes that "wlthoui ihe establishment of 
a scicniiricHiidusiria! complex, the U.S, faces a steadily worsening trade balance in 
future decades with dire results for the domestic economy", and suggests that a 
major realignment Is required in ihe relationship of the UJ. Governmoni and 
Indusirial R&D; he advocates such steps as: (I) significant ta>i bencflis for 
investment In , R&D; (2) increased direct coniacis beiwcen government and 
industry for R&D needed lO solve national problems (Including the energy prob- 
lem); and (3) relaxation of anliiruit prohlblilon against appropriate forms of 
cooperation in R&D, 

3166. "Industry to Have Stronger Voice in Federal Policy on Science and Technology", 
Imidti R&D^ V. 1, no. 30, 25 October 1972^ p, 1, 

Discuiies the Implications for industry of the establishment of the new Science 
and Engineering Council headed by Bill Baker, president of Bell Laboratories; the 
Council will effectively replace the existing Science Advisory Committee, which is 
heavily orlenied toward academic goals, and will act as a pipeline to the White 
House on needs and problems of Indusirial R&D; In addition^ the Office of 
Science and Technology ii. ilkcly lo be overshadowed by ihc council, pariicularly 
since lis head, E, E, Davld^ has resiyne^ifrom OTS to accept a university post. 

3iu^ "Congress Takei a Tougher Stance on Advisory Committees", sppsg New$hitGi\ v, 3, 
no. 8^ October 1972, pp, 4-5, 

Discusses provisions of the Federal Advisory Commiiiee Act (passed 9 November 
1972), which are much firmer than those of Executive Order 11671 \SPR 
S(3);27S5| ; ihe Act calls (1) for the President to respond publicly to the 
rccommcndatH r s contained in the public reports of presidential advisory com- 
niiUees; (2) Ig^ the listing of all reports submltlcd by all Governmenl advisory 
commitieoSj unlcns oiherwise expected; and (3) f^or all meetings, unless exempted 
by the provisions of the Freedom of Informailoii Act^ lo be open to public 
pariicipnlion; the Act does not apply '-to persons or ergnnizatlons which have 
coniractual rulallonships with Federal agencies, nor to advisory commliiecs not 
directly established by or for such agencies*', 

3168. Werner, j., "Science^ Business and Government: The Chemistry Can be Right'', Viwi 
Bpeiicimaf ihe Day, v. 39, no. 3, IS November 1972, pp, 87-89, 

Describes the need for government and bysinyss lo employ science more effec- 
tively and more; produylively In dQiermlnlng priorities and formulating soluilons 
for ihc vast problems facing the U.S. and the world; asserts that without science 
and technology we will be unable to solve such urggnt ciucsiions as those conccrn- 
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ing envjronmcnul iife supj^ori bybigms in ecaioyy, dcpluUon of niaierlal and 
cnurgy resourcei, ihu use of nudcar energy, housing, and iram^poriaiion; di^cu^ses 
ihc urgent need io provide ihu Presldnni, the Cabinci, and ihc Congresi wilh a 
sound undersianding of the scicnlific aspects of the gnnnii of rccummcndniions 
ihcy receive and the dccisionb ihuy muM make, and proposes csiabli^hmeni of a 
TcehniCi!i Council which would operaie at ilie iniurfacc of governmcni and 
indusiry. 

3169. "Proposed Technology Council Would Aid in Decision-Making Processes", inside RdD 
V. 1, no, 29, 18 October 1972, p. 3. 

Announces a plan to make luchnieal cxperiibe of major indusirius available la 
govcrnmcnii sui forih by J, Werner, prcsideni of GAF Corp. (New York, N.Y.); 
Werner proposes a Technology Council, made up of Chief ex ecu lives of 
Technology=based companfeSj which would operaie al ihc inierface of governmcni 
and^ indusiry lo aid In docUion-making processus, and lo help yovernmcnl solve 
problems arising froni icchnology. 

3170. Shaplcy, D., "Sejenee Shuffle'*, Sclmwe^ v. 178, no, 406S, 8 Deeembcr 1972^ p. 1077, 

Outlines ihc major moves likely to be suggesied by the Nixon Administraiion in 
an aiiempt at major governmenl reoryani^aiion: (I) transfer of some AEC aciivi- 
= : ties (notably ihe civilian posvcr program and programi on nonnuclear sources of 
energy) lo some oihor organisation with overall rcsponiibility. for a national energy 
program^ which is lo be placed under the proposed Depariment ol Natural 
Resources (DNR); (2) placement of the NOAA under DNR's purview; of^ mosi 
- inieresi lo govcrnmeni scientists is ihc make-up of the proposed dcparimcnis, 
wilh: (I) environ meinah geophysical, and energy research being grouped under the 
DNR; (2) efforts in health, educalion, and occupational safely under thc-Deparu 
mcni of Human Rcsourcci; and (3) materials rcSDarch, industrial process siandards, 
innovaiion encouragcmc-nt, and icchnical information dispersal under the Depart- 
ment of Economic Affairs, - . . . 

3171. V]c Pmfden I Proposals for nxecuffvc ReorgmmaUon: Reform/ Ronewal for the 70% 
The Domestic Council, EKecutive Office of the President, 1971, 25 pp. (Available fioni 
US. Government Prinilny Office^ Washingionp D£, 20402. PricQi 35 cents,) 

Reviews the hisiorlcal background of the ' proposal:, deiicribes ihe need for 
exccuiive rcorynni^ation, and outHnus the basic raiioiialc for reorgani^^aiion; the 
Prciidcnt has proposed the creailon of 4 new departments (Natural Resources, 
Human ResfJLirccs, Economic ArTair^, and Conimunlly Development) to replace ihe 
eKisiiny Departments of Agrlculiurc; Commerce; Health, Education, and Welfare; 
Housing and Urban Dcvelopmeni; Interior; Labor; and Transporiatlon; describes 
the responsibilities of ihc new departmonls in such areas as energy, water 
resources, aimospherlc scionccs, hcalih, agricultural admlnisirailon, transportation, 
and urban adminlsiration. 

3172. Lewis, H, J., "On Budgetary Axes and Damocletian Swords", sppsg Newsletter, v. 3, 
no, 9, November 1972/pp, 1-4. 

Discusses the limitations on spending likely to be imposed by the Nixon 
Administration in 1973, and examines ihe Implications for the national research 
community which Is doubly vulnerable bucausei (I) almost all of the U,S, 
' scientific research is funded from the "discretionary" portion of the budget 
• ^ (estiniatud at $S5 billion In I^V*73) frgm which all cuts (estimated at $20 billion 

annually) must come; and (2) most cuts may be In expendliurei, rather th.m 
appropriations, and Unrs constitute a Government refusal to honor obllgailoni 
undertaken by its contractors and granieus; descrlbci the ,Ggvcrnmeni's trend 
loward support of research producing visible benefits io the economy and the 
quality of life, and a policy decision with 0MB to parilally decouple research 
suppori from support of academic Institutions, 

3173. "Defense Research Hit Hard by Congress", Science d Government Report, v. 2 nu 
16, 15 November 1972, p. G. 

Discusses the reasons for ijic sharp cut in Congress's appropriailons for miliiary 
scioneos (by more than ifiO million); (I) cQmplalnu thai DOD made little elToiT 
to avoid duplication of work In contracts svlih academjc Institutions and industry, 
or in lis own laborniarie!^, and (2) ilic belief that expansion of research funding by 
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other agencies and the privalo scclor lossuned ihe need for Governmeni support of 
bnsic science; notes the view of tho deputy dlrecior of iho Office of Science and 

Technology that the defense research reducUoii is a serloui loss svhich no other ! 
flgcncy is immediately prcparGd to take up; presenti a lablu showing Federal R&D 
obligations for all agdndieSj which reflect an overall incroaic of some 7% from 

1972. ■ ' 

3174 Magfudfr, W. M.^ "Technology, National Goalij Aerospacd, and Our Society", Congr^s- 

slonai Record, v, 118, na 165, 13 October 1972, pp. SI 7886-1 7889, | 

Outlines aciivltie& initiated by the Nixon Adminisiraiioii which wiM direcliy affect • 

health of the aerospace Indusiry {u,g., Phases I and Ij Economie PoNcieSj Inier- j 

national agreements on monetary eKchango rates and social programs, enviroiv \ 

mental conirolSj etc, and revenue sharing); describes Governnienl efforis to * 

promoie luchnologlcal change by stimulating innovaiiori arid productivity through [ 

programs like the Technology Opportunities Program; discusses the u'conomic ' 

justiflcaiioni for Government Invcstmciu in urban R&D, and reviewi lechnoiogical ; 
trends since the close of World War 11, ilreisiny the present trend toward civilian 

R&D, ' ^ 

3175. *'NTIS Offers New Service - Insiant Retrieval of 300^000 Government Reports'*. UJ. ; 
PupartniGfU of Commerce Nuws, 15 November 1972, 2 pp. 

Annoitnces that thu Naiipnal Technical Informutlon Service has Inaugurated an = 
advanced information retrieval service (NITSQarch) to provide Immediate access to 

mare than 300^000 govcrnnieni lechnical reports; the service will be available to ; 
the public on a fee basis, and will help users review Government-funded R^D 
reporis collected since 1964. 

3176. "jViinerali Research; Mining Scliools Finally Hit Pay Dirt"j Science & Governmeni \ 
Report , V. 2, no. 15, I Novomber 1972, pp. 7^8, 

Announces the approval by Congress of an amendment to the Mining and Minerals "\ 
Policy Act of 1970 svhich authorises appropriations to the Interior Department 

of $25.2 million in I^Y 1973: (I) to asslit in uslabllshing research insliiLitcs at tax \ 

-. supported schools; and (2) to support a broad range of R&D projects that will be j 

conducted by acadcmiCi Indusirlalj private, and governmental investigators; outlines j 

iliQ l^inds of Federal funding autiiorizcd (wlilch could amount to $40 million 1 

within 5 years), and observes thai, although some untertainiles lie ahead, it \ 

appears lilsely that the lugislailon "signals a quaniuni leap" in tlie importance of ! 

the Interior Deparimont's Bureau of Mines as a supportyr of outside research. j 

i 

HEALTH AND SAFETY ' ■ 

3177. '•Remote Health Care Site to be Selected", Machine Design, v, 44, no, 30, 14 ? 
Ddcember 1972, p. 18. ^ | 

Announces NASA's plans for field tusting a remote^healih^carc lysiem for l^^ing^ } 

duration space fllyhls; describes the elements of thu system and outlines the major 1 

considerations In selecting a test site: (1) complete cooperation of the communityj ; 

both clti}?en-patient and the medical profession, to Lise ihe system and work with i 

the medical personnel operating the ec|ulpmeni; (2) minimum population of | 

lOjOOu; (3) availability of medical and technical personnel) (4) wiljingness of ihu ? 

cummuhity to support cost of oporaling feasible elements of the system afier the > , 
initial 2^yyar period; and (5) icmpcraic climate to minimize requirements for 

unique heating or cooHnH facilities; the icsi, if succcssiul, will also provide ^ 

information and techniqties for Improving medical services In remote areas on \ 

earth. |i 

3178. "Centre for Sussex", Naiure, v, 240, no. 5380, 8^ December 1972, p. 316. 

Describes plans for esiabllshing an autonomous interdisciplinary medical research 

centre with its own building at the University of Sussex; rescareh aetlvilies will '■. 
involve the bioloylcal scionccs, biomedical engineering, behavioural and socio- 

onvironmenial aspects of patient cnru, psychosoniatic factors In disoascsj as well as j 
medical ethics and law. ' 

3179. Kenward, IVS„ "Numberi In Safuty", Naw Sdcniisl, v. 56, no. 824, 14 December 1972. i 
p. 620. . 
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Rprers ly iwg rcgeni rcporu from ihe Scicncu PoJicy Ry^earch Unit at Sussux 
Untvursity svhich proposg a mGihodoIogy of cost^gngciiveness dcUTTninalion ihal 
aims ui guiding ihe govurnmciu and indusiry to where ihgy should spend moni?y 
on human saretyi the value of ihg nio of workers in diffgrenl industries varies 
widely, il money speni on safety is a criierion; notes that cosi^efldciivQness is a 
beiiur guido to where safely maney should go "than the irraiional approach of 
responding to disasiers by spending insane amounis of money tg ensure that they 
never happen again, while obvious risks ihat can be readily reduced are ignored", 

HUNGARY 

3liO, "Hunpry; Research Programme for 1971^85", Science Polity v 1 no S Septcmbef/ 
October 1972, p. 3J, ^ , t / 

Summarizes the research to be conducidd i^n iho fields of study responsible lo ihe 
Socreiary-Ggngral of ihc Hungarian Academy of Sciences, as .specified by ihu 
Hungarian Cabinet; the fields bf study so specified are; the siydy of solids, 
procusscs in living organisms, development of administration, and the socialist 
□nlerprise; also summarises research in the fields of biologically active Gompounds 
(rcsponsiblu to the Minister of Heavy Industry), and opiimum macro- and micro"^ 
envirOnmEnt for man (responsible to the Minister for Conitruclion and Town 
Planning). 



INDIA 

318L "India Will Develop Own Satcom*', Awalion Week & Spaca 'll'dino/oay v 97 no 24 
11 December 1972, p. 20, ^ ' ' ' 

AniiouncGs thai the Indian space research organization is aiming for a 1982 launch 
date for a communigaiions satglMig which ii will develop itself and place in orbit 
with iu own launch vehicle; the goal of this major naiional npacc effort is lo 
esiablish a communications, nuiwork to reach a greaier portion of the Indian 
population, 80% of which Is now incommunicado. 



INTERNATIONAL SCIENCE ACTIVITIES 

3182, Brown, L. R., "New Supranational Institutions", The Futurki. v. 6 no 5 October 
1972, pp. 197^202, " ' 

Discusses the needs for establishing supranational institutions to deal with those 
problems in ffeldi ranginy iVom ciuclear weapons to weather modification which 
have bucome too large for any one nation to deal with properly^ describes possible 
foimats lor Internalional Instituiions governing the exploiiaiion of ocean resources 
lur dealing with the world's gnvironment, for regulating the interface beiwoch 
global corporalions and naiion^staies, for supranational research institutes and Ibr 
a Uniiud Nations Disasler Relief Force; suggests aeUons lo improve the effcctlvc= 
MUSS ul ihu U,N, 

3183, "At OECD: Meeting of the Commiitge for Scigntlfic and Technology Pulley'* OECD 
OhM'tver, no, 60, October 1962, pp, 4041. ' 

Outlings thy work programs dyvoloped by the OECD's Commliiee for Scientific 
and lechnolagical Policy, including: (I) slatlstieal work on RAD; (2) MO in the 
service sector; (3) development and utilization of social sciences; (4) completion of 
studies on the '^researyh system"; (5) organization of Inlbrmation, computer, and 
communj^ilions systems; (6) stimulation of innovation in private and pLfblic 
sectors; (7) managemgni and conirgi of leuhnology (involving technology assess- 
meni); (8) iiuernailonal coopurailon in R&D; and (9) scfencc and technology for 
developing couiUries; pruscnU the a^gnda of the Committee's meeting held ai 
OliCP headquarters, 12-13 July 1^72); die main iiem lur discussion was the 
program of work for 1973, and the Committee decided to set up guidance and 
coordmating groups to further ilie work of programs (1) and (5) above; high 
pnunty was also accorded to the intcriiational exchangu of roscarch workers. 
3IS4 Huntley, J. Ii, Muii's Enviiammni atid tho AHantic Alliance, 2nd iidition. October 
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1D72, 62 pp. (Availablu Irom US, DeparimciU of Siaiu. Washingion, D.C. 20520,) 
The flrsi edition of ihe booklet [publiilicd in June 1971 and rcvrcsvcd in SPR 
4(4) 1 1470] has been updaied io include ihc 1972 acilvlUe^ and agrecmenu; 
includes 3 Challcngoi of Modern Society as well as new duvglopmenis and agrcy- 
menu; includDS 3 appendiKei presenting a CCMS Chronology (1969-1972), a Ibilng 
of NATO/CCMS publlcailons, and ihe LI,S./FodGral Republic of Germany' Bilaicral 
Agreomeni on the Experimenial Safeiy Vehicle, 

31 85, Pubik Affuin in ihe United Stam and Europe, Report on the Internatjonal Conference 
on Public Affairs, Lauianne^Ouelw, Swlizefland, 16-17 March 1971. 79 pp, (Avmlable 
froin The ConferencG Board, Inc., 845 Third Ave./ New York- N Y 10022 Prtce^ 

-. $17.50,) ' 

Reporis on ihc 2-day Conference on Public Affairs svhich was designaiod lo 
promoie iliD cKchanyc of views belween European and Anicrlcan busineis leaders 
on meihods of dealing wiih locial problems affecilny iheir counirlcs; dic formal 
called for prcscntaiion each morning by American busineismcn describing 
company policy^ practiccij and e^pcricncei in ihc areas of urban, envlronmenial, 
educalionalj and governmental affairs with responiDi each afiernoon by the 
Europeans; 4 li^uc^ were fdcnUficd as being of overriding imporianco - problems 
rulaied lo polluilon conirolj cdiicalional neyds, urban decay, and government 
buiineis CQmrnunleaiioni - and pariicipanis' vfews on ihcsc are lummarized. 

3186, ''Accord with Poland'', Nalurc, v. 240, no. 5386, 10 NQvember 1972^ pp. also 
In US. Deparimm of Siaie Bul/eifni v, 67, no, 1744, 27 November 1972, p. 642/ 

Announces the signing of a broad agreemeni on cooperation In science and 
technology by the governmenls of the U.S, and Poland; although the agreement 
lacks a commilmcnt from either Y'vernment lo ipend mongy or undertake specific 
programs, it broadens the scope M the present cooperation between the countries; 
eluvailng |i from the level of '-ad hoe'' arrangemenii between insiilu lions to a 
forrnal agreemDntj ipeclflcally the agreement providgs for ^uch activities as joint 
R&D projects betwuen institutions In the two eouniries and the sharing of reiulii 
and data from scientific studies. 

31 S7, MQimrundum of Uiidmtgnding of tfm Joint SovleMnmrican ConfemicQ on the 
Problem of Leukemia and Tumor Vtnms of Animals and Man (Moscow^ 1 7- IS 
November 1972)^ U,S, Department of Health, Education, and Welfare, Public Health 
Service, National Institutes of Healthy Bctheida, Md; 20014, 1972, 9 pp, 

Sets forth the main areas of cooperation In cancer research agreed to by Iho two 
eouniries, as well as instruments of cooperation which include the exchange of 
health professionalsj of research reagents and selenilfic specimens, and of scientific 
Informallon^ addliionally, both dolegaiions agreed upon the necessity of establish^ 
Ing a U,S,^U,S,S.R5 Subeommlltee on Cancer Virology* 

3 1 88, Craddock, C. (Comp.), Earth Sdence Invcuigaiions iti the United States Antarctic 
Re^uarch Program (USARPj tor the Period f July 1971 - 30 June 1972, National 
Academy of Sciences, National Researcli Council, 1972, 44 pp. (Availably from 
Committee on Polar Research, National Academy of Sciences, 2101 Consiiiution Ave. 
N.W., Washington, D.C 20418,) 

Presents summaries of U.S, work along with those of reports prepared by other 
nations, as a service to Aniarellc reiearchers ihroughout the Vi^orld to help ihum 
keep Informed about the activities and publications of iheir eolleaguesi the Infor- 
matlon was obtained through a qucstionnalru survey; foreign nations represented 
Include Australia, Norway > Ssvcden and Switzerland; earth science acilvlllcs 
reported includi; geological, geophysical, geochemicnl, blologlcai, and 
oceanographfc studies, geological mapping, and operailon and maintenance of the 
Geodetic Satellite Observatory at McMurdo, 

IRELAND 

3183. Ghlll, F. B.^ Marine Resource Development, Report to the National Science Council^ 
1972. (Available from National Science Counclli Dublin, Ireland. Prlcei 50 p.) 

Prcscnii a cgnscnsui of CKpcrts In the various marine nelds concerning ihe 
devulopmunt of Ireland's martno rcsnurcost (I) lack of coordlnaUon is Inhibliing 
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ihu dpvciopmcnl of resources; (2) lack of" basic daui h prcvcnilng urgonlly nucded 
phmning and forecasilng; (3) fishing, iransporij and hydrocarbons are Idcniiricd as 
llic areas of grcaiosi poiDnlial; Ufies ihe esiablishmeni of a '-Marine Developmonl 
Board", the funcUon and con si] lu lion of which would be die subject of Govurn- 
mcni duciijon, and ^ugge^l^ ihai siaiuiory auilioriiy would conirjbuiu lo lu 
effeeilvcncss, 

ISRAEL 

3190, ''United Stales and Israel Esiabliili Binatlonal Science Foundation", LIS Dtpurtnwnt 
of Siaw Bullatin, v, 67, no. 1 739, 23 October 1972, pp. 4854S6, 

Repofis major provisions of an agrecmeni cHabllshlng iho U,S,^Urac|i Binailondl 
Scigncc Foundalioni designed" ''lo promo le and suppori cooperation be i ween ific 
U,S. and Israel in research in science and luchnology for puaccful purposes on 
subjocls of muiual inieresi"; ihc agfccmenl calls for each nation to provide ihc 
dquivalcni of $30 million in Israeli pounds for Ihc Foundation 's endowmeni; a 
10-mcmbcr Board of Governors (5 appoinied by each country) will dcicrmine die 
areas for cQoperalive research, the research programs, and ihe Fouu^lkn's 
nnancial and managorial policies, , flRK 

JAPAN 

319 L Nakasonu, V., "The Way Ahead for Japanese Science Policy" NaiurG v 240 no 
5378, 24 November 1972, pp. 187-188, - • » 

Japan's Minister of State for Science and TechnQlogy claims that Japan should 
restore the balance between ihc neylecied biological sciences and the favored 

/ physical sciences and engineering; indicates thai Japan hopes to place special 
emphasis on the prqmoiion of the life sciences ai a national projeci, while 

' strengthening research efforts in olhcr riclds; contendb that the ''soft" sciences 
(the icleneu of controlling science and technology) will have to be encouraged 
more strongly In the fuiurc; notes that ihc Japanese Science and Teehnology 
Agency (STA) is pruoccupied w|ih lechnology assessment methodology develop- 
ment; reviews the roles of the STA Jn formulating and coordinating national 
science and technology policy and in promotlny "big science" in Japan. 

3192. Ochi, Y,, 'The Organiiation and Activities of the Science Council of Japan" Naturv 
V. 240, no. S37S, 24 November 1972, pp, 188-191. 

Dr. Ochi, presideni of the Seiunce Council of Japan, traces ihe history, organiza- 
tion, luncllons, and acilviiies of ihe 2IOMTicmbyr Council beginning just afiur 
World War II when |i was founded' as "the representative body of the scientists of 
Japan both In and out of llie couniry"; refers particularly to its cgntributlons on 
problems of radiation effeciSj aiomig energy, and probloms facing science and 
iechnology in and alter the I9?0's; reviews long^ierm planning by the JSC, 
Including recommendations for the establishnieni of numerous specific new 
institutions lor the basic sclunccs. 

3193. "Can R&D Spending Improve Exports' Sales?", Iiuida R&D, \, 1 no 29 18 Oetabof 
1972, p. 2, ' 

Reports major findings of a Japanesu study {covering Japan's 16 major Indusirlu^) 
which indlcaies thai large R^D outlays are one of that country's keys to large 
export jales; the findings include: j|j ihe 5 indusirial groups who spent the most 
on R&D as percuni of sales (I.e,, chemicals, elucirlcal, precision machincfy, rubber 
products, and iranspyriation machinery) were ihe most successful in selling their 
products; (2) on the average, these groups speni 2.4% of each sales dollar on R^SD, 
while all 16 groups speni only 1.22%; Japanese analysis conclude thai there is a 
direct relationship between R&D spending and inlernaitonal compciiilvDncss, 

3194. Katsunuma, H., ''Unreit In the Japanese Universities", Natum. v. 240 no 4378 24 
November 1972, pp. 193'194, , 

Sumtiiaii^us the causes and results of thy receni student troubles at Tokyo 
Unfvcr^iity; poini^ lo the stresses in uiijversity administration fesulting from rapid, 
revoluiionary developmeni^ in the physical, l^loloylcal, poliilcal. social, and inl^)r' 
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rnaiion sciences; crcdiu siudenl uprismys wiih cffcciing ryfornis, incrca&Qd ^ludeni 
partigipaiion, incrcaied curriculum flexibiliiy, more approprialions for leaching 
and research, greater dmphasis on inicrnaiional rGlailons, and greater asvareneis of 
social needs. 

3195. Shima, H„ "Japan in Space", Nature, v/ 240, no. 5378, 24 November 1972 pp 
215^217, 

Dr. Shima, president of Japan's National Space Devclopmeni Agcncyj outlines past 
and fulurc dcveldpnieni of Japan*i space research which has taken place 
CKclusivyly at Tokyo University ^ beginning in 1955; describes ihe types, missions^ 
and orbits of the 4 saielliies which Japan now has in orbit; dlscuwcs the Importing 
of U.S. space tcchnlquys into japan and the fuiura of U J, -Japan launch 
collaboration. 

3196. "japan Strives for Satcom Launch in Mld-70s"j Avlavlon Week & Space Technology, v. 
97, no, 24, 11 December 1972, p, 19, 

Announces that the Japanese space induiiry Is striving to csiablish an indepcndeni 
satgllite launching capability ihai would aNosv the country to launch its firsi 
communicailons ■ satelllies by 1975 or 1976; describes a 3-siagG launch vdhicic 
currgnily under devulopmgnt that svould provide a capablliiy lo put practical, 
working satellites such as saicoms into geosynchronous orbit, 

3197. Hidaka, K„ ''Oceanography In japan'*i Nature, v. 240, no. 537S, 24 November 1972 
pp. 207^209. - 

Prof. Hidaka traces the history of the development of oceandgraphy in japan from 
its incQpiion a century ajo lo the present; describes early japanese hydrographic 
itudles, Antarctic expeditions, research vessel acilviiies^ and the oceanographic 
work of a number of Japanese investigators before and after World War 11: 
includes a discussion of the Ocean RQsearch Insiitute at the University of Toky*^ , 
ai well as the oceanographic work at a number of Japanese universities, 

31 98. **The National Resoarch Centre for Diiaitcr Prevention", Nature, v. 240, no. S37H, 24 
November 1972, pp, 200'201, 

Presents the 4 main purposes of japan'i National Research Centre for Disaster 
Prevention (NRCDP); (1) promotion and coordfnalion of disasler-preveniion . 
research involving several govcrnmcni agejicies; (2) csiablishmont and management 
of a large-scale instrument for research relating lo disaster prevention; (S) develop- 
ment of baiic, universal studies on the prevention of disasters; and (4) eolleciion 
and collailon of information relating w disaster prevyniion; describes the Centre's 
activities in pursuing these oblcctives, such as earthquake rosearch, weaihor-cunirol 
Qxperimenu, and forecaiiing of floods and droughts by means of computer 
simulation. 

3199. "Problems of Selling Techno|q|y to China", hntdQ R&D, v. 1; no. 30, 25 October 
1972, p. 2. 

Reports thai Japanese exporis reiurning from China sou problems in selling iQch= 
nology to thai nation because: (1) the Chinese show a strong desire for sglMmlp; 
(2) they are likely, once liiey get hold of a certain technology, to study it and 
develop spin-off techniques; (3) ihe Idea of paying for iQChnology 1^ foreign to the 
Chiiiuse way of thinking; and (4) China has no system for protecting Industrial 
properties; describes an aggressive program initiated by the japanese lo sell tech- 
. nology to China, in spite of the problems, and notes ihrit no luchnology svill move 
to China until Chinese and japanciu work out dciails of hosv firms will be 
compensated. 



LAND USE ) 

3200, Urban Growth and Lund DLH^slopmunt: The Land Conversion Proem i Report of the 

Land Use Subcommittee, National Academy of Sciences -= National Academy of ! 
Engineering Advisory Committee to the Department of Housing and Development, ] 
1972, 53 pp. (Available from Priniing and Publishing Office, National Academy of 
Sciences, 2101 Consilluiion Ave,, Washington, D,C 20418,) ^' 
Reviews past unsuccessful efforts to define a national urban growth and land 
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dcvulopmcnl pQljcy, suggcsUng a key reason for ihjb lack of success - lailuro lu 
devalop a realistic sot of piigmpUons concerning populfllion growtli, disiribution, 
and Innd consumpljonr comments on pasi assumplions, and briyriy slates ihe 
conmhrm of the Subcommilige concerning a realiaic sei of assumpiions for 
prescnL and fuiure policy makgrs; presenli general analysis of iho land conversion 
proccbs, and iU impaci on seicci urban growth issues (on land prices, housing 
cosis, qLc); suggcsLs criteria for allpeailon of Federal funds for urban growth and 
land conversion purposes, initiation by the . Federal Governmeni of selected 
demonsiration projecu, and further research needed. 



MANAGEMENT OF SCIENCE 



3201, Manaymmnt of Research and Development, Paperi presented at a Seminar Organised 
by the Scientrfic and Technical Reiearch Council of Turi<ey, iitanbuj. Turl<ey 4^8 May 
11^70, 329 pp, (Available from OECD Publications Center, Suitu 1207 1750 
Peiuisylvania Ave,, N,W,, Washington, D,C. 20006. Price: $5.73,) ' ' 

Prcscnis 12 papers dealiny with such topics as^ technological advance as a 'factor in 
Turkish development planning, resource allocaiion for R&D in ihe U,S„ national 
R^&D policy as a social innovation, promoting the **D** in R*^D, forecasting and' 
planning a^ they relate lo policy iciencos, new problems in science poliey die 
aspecii of science devGlopmentj ihc implications of theoreiical studies for decision 
making in MD managemeni, industrial innovaiion and science policy In less- 
devejoped countries. 

3202, Mcncher, A, (Ed.), Management and Technology: VoL I ^ An Anglo^Anwrkan 
txchange of Viesv^, Science Policy Foundation Special Publication Series 1972 
Inforlink, Ltd,, 2 A Station Road, Frimley, Surry, England, September m2]\.UM) 

Preients 8 papers by eminent men in the world of science, management, and 
business in the U,S,: L Some Hypotheses on the Management of Research and 
Pevelopnicnt, 2. The Evaluation of Management Systems, 3, Impaei of 
Aecelerating Technological Advancy on Business and Industry, 4 Management and 
Sociology of Innovation, 5. Venture Capital Activities and the Large Corporaiion 
6. Technology and Business, 7, The Confusing Computer, and S, Successful 
Technical Innovailoni) the book is based on discourse/discussion mceiings held ai 
the Amurican Embassy, London, during 1969-71 and atiended by British business 
manapmcnt, and research execullvQi as wg|| as academics from industry, business' 
governmeni, and ilie universiiles, and includes discussions reflecting current British 
opinion, 

3203, Gaston, J„ ''Socml Procesiei in Science", New Sdentlst, v. 56 no. 823, 7 Deceinber 
1972, pp. 5S1-SS3, * 

Discusses the role of the social processes of competition, cooperation, disciimina^ 
tion, and coopiaiion in inieractions between individual scientists and groups of 
scienusii; cites e?<;amples of discrimination (Nazi Germany and women in science 
and cooptaiion (hiring promising proieges as assistants)] dwells on different aspecis 
of compeiition in science (stimulaiion, wasiefulncss, national differences, vai iaiions 
among rescaieh specialties, aiid variaiions in rosponscs by different scicniists); 
noies thai competition and cooperation among scientists oi groups are not 
mutually exelusive. and that cooperation is probably ihc more prevalent of the 
two, 

1204 Laierson, L., arid Sperling, J., nw Sunwul of RM in Americm hmmy An AMA 
^fK--in^T"^..-^-J ?2 fP- (Available from American Management Association 
135 W. 50th St., New York, N.Y. 10020. Price: $7,50,) " ' 

Presents findings from 242 queslionnairo replies indlcuiing thai tlie biggest prob^ 
lenii faced by R&D managers are motivating people, instilling 'a sense of urgency 
and keeping morale and output high; suggested soluiion: educate non-R&D people 
10 benenis of R&D and improve seif^tmage of R&D staff; respondents noted lack 
of undersianding of R&D by lop management, and suggcsted'coniinuing educa- 
tion; conclusions were (1) R&D is going through a traumatic period but suivivinu 
(2) industrial R&D is not aduquaiely organized and planned, (3) ihc rcceni 
economic pinch may benefit R&D In the long run, (4) the Impact of '^soclar* 
neods on l^&D is growing In importance, requiring new mechanisms fbr planning 



funding, and Qxceuiiny R^D. 

3205. "NSF Prcdicti Riie in Industrials R&D'V RdD Munugetmnt Oiqest v 2 no 6 
December 1972, p. 1, 

Prciants projcciions on industriaj Km which are based on a Naiional Science 
Foundaiion Survey of lop R&D orficials in SO corporaiions; NSF prGdicu ihai (1) 
company^undcd RSlU will incrua^Q by --25% bgiween 1972 and 1975 to 
billion annually; (2) ihe number of scieniisu and Dnginccrs Qmployed in company 
R&D programs is cxpcclud to increase from 240,000 in 1972 to 260,000 by 1 975; 
(3) industry cxpendiiuros for baiic rcsuarch arc also expected lo I'ncrQaso (from' 
$480 rriillion in 1972 lo $600 million by 1975). 

3206. "Myths About Industrial Reiearch-S Imida R&D, v. 1, no. 35 29 November 1972 
p. 4 , - , 

Outlines 5 myth^ idoniified at a meeting of chemical manufacturer*i (in New York) 
by Barnes, president of Dow Chemical USA, in ui^ging more Industnal 

research: (I) day of big inventions h past; (2) research c^mnoi be managed tu 
produce rei*ults; (3) research should be isolated from all other functions in the 
company; (4) research iv service bureau; (5) you can turn research on and off like 
a faucet; at the same meeting, Prusidcniial Science Advisor, E. E. David- stated 
that the Administration was not convinced that tax incentives for kAD would lead 
to increased industrial R^D effort. 

3207. Industtial Research Imtiium: GuidelinGS for Evaluation., United Nations Industrial 
Development Organiiation, 1971, 81 pp, (Available from Industrial Institutions See^ 
tion, UNIDO, P.O. Box 707, A^lOl I Vienna, Austria, Price: 52.00.) 

Outlines procedures for assessing the affcctlvuncss of industrial rusyarch institutes 
through both quantitative and qualitative approaches; Chapters 1=5 are concerned 
with criteria for which quantitative information can be collectyd, and cover 
financial position, work carried out, development of technical capabilitlei, and 
provision ol nicllitles; Chapters M deal with subjects that can be evaluated 
subjectively (i.e., general administration, selection of program areas, admlninration 
of technical activities and personnel administration), but a methodology i^ pra- 
posed that will assist in making the ratings more meaningful; Chapicr 10 proposes 
a comprehensive technique for the overall rating of management and the, perfor- 
mance of an industrial research institute. 

3208. "New^Type Professional to Guide Industry Growth", AteM?^ Da%^ v 44 no 27 16 
November 1972, p. 4, ' ' ^ ' 

Discusses the need for specialists trained in a variety of disciplines (from engineer- 
ing to sociology) in order to become "broadly expert at managing the application 
of science to society--, as set forth by Dr. S, Ramo, vice-chairman of the board of 
TRW, Inc.; Dr. Ramo predicts a new peak in business and Industrial growth, along 
with a growing demand for scientists, engineers, business administrators and other 
unlversltyarained personnel, but stresses that industry will need *'the Inter- 
disciplinary man" to solve the Intyrconnected, intQrfacc problems of today (e.g., 
urban rapid transit, imprDved medical care, the building of efficient cities and 
pollution conirol), 

3209. Roy, R., "University-Industry Interaction Patterns", Science, v 178 no 4064 1 
December 1972, pp. 955-^60. ^ • i 

Stresses the need for greater efficiency in the U.S. R&D syiiom to increase the 
R^D output without major increases in resource allocation, and Identifies one of 
the most wasteful aspects of the system, viz., the weak coupling between the 
university and industry (or government); describes the types of universities wherein 
reiearch requiring coupling could best be conducted; outlines criteria for success^ 
. fully translating unlversltyHndustry research Into products, developed by those 
involved in one successful coupling effort: (I) demonstrated scientific experience, 
capability, and competence, plus a novel approach or Idea; (2) demonstrated 
pGrformancc of the university sector in indusiry-rclatcd research; (3) proximity or 
ease of communication betsveen the units Invulvcd; (4) industry employoes work= 
ing in the university at least part time; and (5) strong university management. 

3210. Clark, "Qn the Chemical Industry Afford Res^rch?*', Chemical Technology v 
2, no. 11, N.jvcmber 1972, pp, 656^659. ' 



Coniund^s ihdi "ihc ch^miLal indLibiry has ouLgrown iu nuecl for reswrch"- iirid 
illu^iraiuH by iracing the ducrga^iiig befiefiu of Inlunial R&D lo j small maduvn 
chemical company as it grom hno a iargu corporaiion; shorn lhai ihc laiicr can 
McenbQ lechnology cheaper ihan ii can dcvulop li, and thai ihc lypical larue 
ccJi puraiiQii is noi even orgaiii^ed lo lake iidvafiuiye of research. 

MANPOWER ^ TECHNICAL AND SCIENTIFIC 

321 L Fall^, C E., "R&D Manpower for the Fulurc: 1, A Comparison of Various Projec- 
tions", Rvsourcff Management, y, IS, no, S, Sepiembor 1972, pp. 13-23. 

An absiraci Of this arlicle in the last issue \SPR S(3):2?yH| poinis oui ihai li 
ideiiufies ihe principal variables ihai will affect fuuire empbymeni opporiunitie^ 
(or scieniisis and engineers and predicts no sianificani improvement in the short^ 
range bupply/dcmand picuire; the absiraci then states ihal projeciions indicate a 
senous shortage of scientists and engineers by 1980 - a statement which ihe 
author objected to as "almost direcily conirary to the views of the article''; SAVs' 
stands corrected; the article does indeed indicate an average potential ovcruipplv 
up 10 13% (or at best ari equilibrium) of science and engineeriny doctorates by 
lySO, with possible shoriaycs of noivPh.D. chemists, physicists/engineers and 
earth sciDntists, 

3212. "iVIanpower Issues In the Profosilons and Higher Education", A Reprint from The 1972 
Manpower Report of the Pmident, 1972, pp. 103038, (Availnble from U.S. Depart^ 
mein of Labor, Manpower Administrailon, VVashington, D.C. 20210.) 

Describes the reasons for the chaiiyed job market for professional personnel .ind 
the decreased demand for collcyc and university faculiy members (e.y. Govern- 
meiu cutbacks in expenditures for the defense and space proyrams and 'for R^D 
activities, and increased supply of projcssional and technical workers); notes tlie 
increasing demand lor health workers, and examines the uutlook for renewed 
yrosvth in overall professional employmeni, which is expected to be pretty good in 
the long term, e.xcepl lor Ph.D/s, where the supply is expected to exceed demand; 
discusses the recent unemployment problems of scientists and engineers- and the 
expected renewed growth in scientific and engineering employmeni because of the 
crucial mie of these professions in the scientific and technoloyical progress 
essential lo the U,S,'s economic welhbeing, the solution of its domestic problems' 
and to the national defense. (The full Manpower Report of the President is 
available Irom the US. Government Printing Office, Washington DC ^0402^ 
Price: $125,) e - , , , 

3213. Price, D,, de S., ''Boom Ahead In Technical Employment", Saencv d Gumnnwnt 
Report^ V, 2, no, 16, 1J November 1972, pp. 4-5, 

Describes the fluctuations over the past several years in the Engineer/Scientisi 
Demand Index, produced by Deutsch, Shea & Evans, which^^t present Indicates a 
sharp upsurge in scientific and technical employmeni in the nckt 2 years; discusses 
the policy implications of ihc fluctuatloin in the Index- warning that ihe boom in 
employmeni is likely lo be followed by a highly destructive bust unless policy 
makers find an "antidote"; and suggests that "what the health of both the science 
and the engineering sectors of Ri^P employment need for a policy is forces that 
will let the index recover lo a reasonable level and then insulate It more cflecllvely 
from the sudden change of signal". 

3214 "Present and Future job Prospccis of Enyincerlng and Technology Graduatei" Etml- 
neeriiig Manpower Bulletin, no. 23, October 1972, pp, 14. ' 

Presenis highllghis of lite placomcnt status of the 1972 graduates, cithig siatisiics 
which indicate ihai daspiie ihe recent slowdown In hiring, i here was no general 
shortage of jobs for graduaiei from engineering and icchnological programs at any 
' level and ihai starting salaries of ungingors were higher than those of practically all 
other new yraduaie groups; includes a summary of the views of placomynt 
direciors concerning future job prospects, obiamcd throuih a questionnaire, the 
'■J?4l"/y.?^ ^^^^"^ expected continuing improvcmenL and oxcolleni prospects for 
1 973 (with civil and mochanical engineering offering the best opporiunities amona 
the Idrgcr curricula) and predicted outstanding prospects for 4^5 years hence 
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"3215. "Dcmond for Enyinccrs ContinuGs lo Climb", Mucfiitie Dcstynt v. 44^ no, 26, 2 
Novumbyr 1972, p. 4 

Annoiineub that ihc demand for technical nianpower coniinued to move upvytird in 
julVi widi the Englnccr/SciQntisl Domand Indus (mainialned by Deui^iChi Shea & 
Evans, Nuw York rccrulimcnt ndvcrtising specialiils) rogi&tcring 80J, up 13.5 from 
June; iQchnical rccruiiniunt activity in thu Wubt wab markcdiy hlghcri while thnt in 
the Midwest rgmained stable; gains in norospncc wctq noted for the first time in 
nitiny nionihs, and improvumunt in electronics was also no led. 

3216. "Federal Programs Aid thu Joblcii", C/mnicaf d Enyinvenng Nv\\% v, 50, no. 40, 2 
October 1972, pp. 21^22. 

Debcribcs deficiencies in cLirroin Governmental programs designed to aid u.r^- 
employed sciefitisis and engineers and the debate as to the extent of their success; 
presents a brief rimdosvn of the programs, including ihc Technology Mobilizaiion 
and Reemployment Prcgranij the Vglunleer Engineersj Scicntistb, and Technicians 
program, arid the National Science Foundation's retraining program. 

3217. '^Former Aeroipacc/Dcfenie Engineers Make Career Transition through Courses and 
On-the-job Training", Medwnk-u/ Engitmctingj v. 94, no. 11, November 1972, p, 73. 

Describes the success of Technology Ullli^ation Project (TUP), a nationwide 
program being run by the National Society of Professional Enginoers with funds 
from the iiS. Departrn'^nt of Labor; suggests that this success is partially due io a 
ufiique feature of the program, viz., prior job commitments by prospective 
gmployers before the engineers begin academic training; points out that even th?" 
iincnic level of academic training given will not make these engrneurs immedUilc 
experts in the new field, but will prepare them for on4he=job training; part leu lady 
successful arc 2 of the more advanced TUP programs — forestry and safety 
engineering. 

3218. Nichols, R,, Women in Science and Enginecnng: Are Jobs Rca/ly ScAicssF Preprint of 
paper (No. 72-WA/TS-2) presented at the Winter Annual Meeting of The American 
Society of Mechanical Engineers, New York, N.Y., 26-30 November 1972, 16 pp. 
(Available from ASME, United Engineering Center, 345 East 47th St„ Now York. N.Y, 
10017. Price: $3.00; $1.U0 to ASiVtE members.) 

Reveals that, despite laws providing equal opportunitios for women, discrimination 
still exists both In position and pay; cites statistics which show that women are 
more disadvantaged occupaiionally than they were 30 years ago, e.g., in 1940 
women held 45% of the professional and technical positions, whereas in 1969 the 
percentage was only 37f^; points out that enrollment of women in the fields of 
science, and engineering fn particular,, ii still limited, and suggests such things as 
better guidance and encouragement of females with scicniiric aptitude, at the high 
school level, are urgently needed to pi more women involved in engineering and 
science and other traditionally male occupations. 

3219. "R&D Still Minor Source of Company Chief Execs", Industrial Rescwdh 14, no, 11, 
October 1972, p. 24. 

Presents the key findings of a study of the backgrounds of presidents of corpora- 
tions who look office or remained in office from 1968 to early 1972 which 
Indicate that marketing and financial men botfi finished in a tie as the first choice 
for presidency, produeliDn men took third ■jiacc, and R&D people, along with 
chemlil executives, finished next to last (all differing from past trends); dUcusscs 
the reaions for the changes in the kinds jf presidents companies select, such as 
most companies' emphasis on markeilng more competitively and operating more 
produciively. 

"Plight of Soviet Scientists Draws Concern", Chemicul tS Enginecrfng News, v. SO, no, 
11 December 1972, pp. 12-13. 

Reviews the actions of non-Soviet icleniist^, especially those In iho U,S,, In proisit 
against the lack of freedom of Soviet sclentjitSj particularly the Soviet Jewish 
scientists who arc also harassed when they atlcmpl lo emigrate to Israel; observes 
that most of actions are on a private, nonorganizaiion basis, and only 3 U.S. 
scientific organizations have taken an ofncial stand on the U.SJ.R.'s policy. 
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METRICATION 



322 L puSimonc, D v., "A Moirie American A Ducrsion for the Enginecrrng Community and 
lor thu INatjon \ AkcfHrnfai/ Lng/twcnng, v. 94, no. I I. November 1972, pp. 35.40. 
Dcmlbu^ the approach u^ud in a 3-ycar metric study and the muj^urumt^nt 
hysicm^ considered; cries uxjmples ot the incre^ising use of the metric nyblcm in 
llie U.b,, and outlinus t\w con^ensub on ''guing riietric": (I) increased of the 
mciric mim is in m best iniurebis of the U.S.; (2) iUq n.ition .hould chinye to 
tho muiric system through a coordinated national program; and (3) the transition 
period bhould be 10 yi;ar§; ^trebses :hu urgency of more vigorous pariicipatiun by 
QMM standards^making, citing legislaiion already Introduced (MR 

^1 1 I as a significant ^tcp rn this direction; the metric study report recommends a 
coordinated changuc^er program "that provides for flexibility and encourages the" 
various sectors of society to deal with their particular problems voluniarilv 
ellicientlyj and at a minimum cost". " ' 

3222. "Metric System Study Pasics Senate**, moSclence, v. 22, no, 10 October IS?-? no 
612-613, ' ' J H» 

Describes Senate Bill 2483 authoridng a study of the metric sysLem to be made 
by an I hmember National Metric Conversion Board with a mandate to formulate 
within IS months a comprehensive national convgrsiun plan, which would make 
the metric system the predominant but not exclusive system of weights and 
measures in the UJ.; outlines the background and commiUee and floor actions 
concerning the bilk 



NATIONAL SECURITY 

3223. IVlarsh, R, T., "National Security*', Astronautics ^ Amnautks v 10 no 12 
December 1972, pp. 32-34. , . , n_. i^, 

Oudines the topics that will bu discussed at the AlAA's gih Annual Meeting in 
spccjal sessions on national security, including authoritative discussions of coming 
straiugic systems, salient methods of weapons development and their economic 
implications, new design avenuei to meet standing requirements, and the value of 
military R^D to the public's everyday needs and activities. 

3224. fineberg, R., "United States Continues Work on CBW" New Scientist v S6 no H22 
30 November 1972, p, 50T , , . s^^. 

Reports that research In the U.S, on lethal chemical weapons has nearly doubled 
jn the 3 years since President Nixon disavowed first use of such weapons mainly 
dirQctcd toward pcrlgciiny a new mclhod of delivering nerve gas, called the binary 
system; describes UJ. ruot-dra^ing on the implementation of international CBW 
laws while It continues what the Army calls "defensive*' CBW research. 

3225. "Chcmical/Biologieal Warfare^', Congressional Record^ v. ns no 163 11 October 
1972, pp. Sl747i-17482. ' ' ucioDcr 

Reprints 2 articles by R, A, Fincbcrg and by D. S. Grocnberi, which serve as the 
basis for an informed critique of the CBW progr.im; the amhors underscore the 
Nixon Administraiion's contradictory stance: namely, its announced support of 
international agreements to ban ihe u^e and siockpiling of chemic^il and bioloulca! 
nmienals, while cuntlnuing the US. CBW program on a larp scale and present 
facts to back up their claimb that the program Is still flourishing. 

NETHERLANDS 



3226, "Scientiffc Council for Government Policy'*, Scfmjca Policy, v, 1. no. 5 September/ 
October 1972, p, 2.4. i r / 

Doscribes the organization and purpose of the Netherland*s Science Council 'as 
spcM'^d out in the Framework and lerms of Rofcrenco of the Council: the Council 
to operate as an independent advbory body on new developments In society 
responsible to the Prime Minister, and its purpose is: (1) to Identify and draw 
attention to bolilcnccks In long-term development; (2) to define the n at u re of 
major leng-tQrm policy problems; and (3) to Indicate policy alicrnaLlvcs' with 



ruspcci to studios in the sphcm of fuscarcli on future dcvGlcpmcni and long-icrm 
planning in both the public and private sectors, the Framework calls for ihe 
Council, within Its own provinee, to advise the Govornmeni on: (I) ihe elimina- 
tion of slruciural inadequacies and the furtherance of specific studies, and (2) ihu 
improvcmeni of communications and coordination. 

NORWAY 

3227. "Norwegian Reiearch Organization* V^^^ Managomsni Digest, v. 2, no, 5 November 
1972, p; 11, 

Idoniifies Norway's principal research councils^ poiniing out that their activity is 
organixaiionalj consul la live, and financial, and ilicy perform no research work; two 
of these councils include represeniativcs of govgrnmcnti reiearch instiiutusj 
business^ and Industry, while the other comprises members from governmeni and 
research tnsiilutei only; expenditures for R&D in Norwegian universitieSj research 
insiiiuies, and similar institutions amount to more than $100 million annually, and 
of the total expenditures for operating purposes in R&D in 1969, 25% svas spent 
for basic research^ 31% for applied rcsearchj and 44% for dovulopnieni. 



OCEAN = INTERNATIONAL ACTIVITIES 

3228i "A New Law for the High Seas", Technology Rm^iew^ v. 75 no. 1 October/Noveniber 
1972, p. 64, 

Describes the need for conuol of activity In and on the open seas, and outlines a 
proposal for an international auihorliy to provide thai control, advanced by Arvid 
PardOj Malia's Minister for Ocean Affairs at the U.N,; the Auihority would be 
concerned with "'the credible maintenance of law and order' on the oceanSj the 
safeguarding of ihe natural stale and quality of ihe marine . environ meni^ ihe 
promotion of research and ihe dissemination of scientific knowledge, the develop- 
ment of technology for the penetrailon and use of the oceans, the coordination of 
the uses of the oceans by diffcreni nations and iho orderly management of ocean 
soace beyond national jurisdictions"; the authority would have connplete powers to 
license vessels for research, fishingi mining, etCj and could, in case of dis- 
obcdieri ie, revoke a naiion's license, 

3229, "Agreement Reached on Dumping at Sea'^j Naiure, v. 240 no, S377 17 November 
1972, p. 120, ■ 

Announces agreement on an international convention to prevent the dumping of 
persistent and toxic wastes and ties the dumping of less loxic wastes to a permit 
system; the convention covers all intentional dumpingi not the disposal of waste 
from vessels or aircraft if such disposal is derived from normal operationSi waste 
arising from off-shore exploration and exploitation of mineral resoureeSj or any 
military machines; meetings are planned for 1973 to discuss the operation- and 
policing of the pact, which will come into force when IS countries have ratified it, 

3230, Identlfkution and Control of Pollutants of BrouJ Intemallonal Slgnincanca: 
AMndum No. h Draft Articles of a Convention on Ocean Dumping^ submitted to the 
United Nation's Conference on the Human Environment, Stockholm, Sweden, S-16 
Jur^** 1972, 16 pp. [Available by accession number (PB-2IM33) and title from 
National Technical Information Service, Springfieldj Va. 221S0, Price: $3,00J 

presents the text of 21 draft articles produced by the Intergovernmental Meeting 
on Ocean Dumping, held at Reykjavik, Iceland, 10-15 April 1972, and atichded by 
represent<tiives of 29 Slates; in general, under these articles, each Party to the 
Convention pledges (a) to take effective measures individually and collectively to 
prevent pollution of the sea by the dumping of harmful or hazardous substances; 
(bj to prohibit dumping of any matter in the sea except as the Convention will" 
allow; (c) to designate an appropriate national authority to issue the special 
permits for dumping required by the Convention; (dj to apply the measures 
required to implement the Convention to all vcsicU and, aircraft registered or 
loading in its 'territory, or under its jurisdiction (as In the case of fixed or floating 
platforms) within the confines of internitional law; and [cj to promote mcasurei 
to protect the marine environment against pollution; Includes 3 annexes listing the 



huhsUinces censidured hiirmfu!, jiul uuilinins the pruvi^iuns to be tun^itlcred in 
usi*ibli^»hirig iht' criioria lui ihe i^aiianct? ui purmlu Inr occm duniping, 



OCEAN ^ UJ, ACTIVITIES 

323 L Wenk, E,, jr., T7w PoHiic^ of ihe Ocuun, Univeriitv of Washinyion Press Staitk 
Wnshington, 1972, 590 pp. (shiyS) " ' 

Offurs fiurspuciive>» un rcceni policy dovelopmuni in ucu.in adairs ■ . wiih a bland 
gf j^ciciUilic, icdinoluyrcal, ucnnDmic, lepi, social, and pollUcal factors involved in 
Ihu ocean-man inicraciion; prescwUs anecdotal sUkIIus in sclccicd cases of'^coasial 
usu miinayyinuni, muliiniiiional ocL^an Qxploraiiun, e^'olvitii; law of die ^a, jnd 
niarinc rusource develupniCfU; a^se^shcs :he capacily o\ mudorn yuvernmuni lo deal 
svilh the problums arid ibsues arising from iniurac lions of Bcicncc and tychnology 
with our socioiy ^nd iis insiiiutions, offers propubais lo improve the govornmQfual 
docisiun-making process relating to science and icchnology, and outlines a new 
managemeniH^fiyiHed folu for the U.S. Vice-Prcsideni. 

3^32, Noone, J, A., -'New Fcdeial Program Seeks lu Aid Siaics in Control of CoastaNArcn 
' Exploitation", Nutionul fottmc/I, \\ 4, nu. 5, 9 December 1972, pp, 

Traces the progress of ihc Cuaslal Z.*ne Manapmunl Act of 1972 dirough the 
Congress, from time ot its inuodutlion id the time when it became a law; oiitlines 
Ihe next sieps in ihe- fiaijunal coanal planning program: (I) preparation of 
guidelines by the Naiional Oceanic and Atmospheric Association; (2' applicalion 
by the 30 coastal suues for planning grants; and (3) actual implementaiion by the 
slates, with sume or thy responsibiliiy falling to local governments: presents a 
sunimary of curreoi coastaUzona activhy and pcriinont siaie laws in the 30 coastal 
Slates^ 

1233. Glover, j, R., -'Comments Concerning the Coastal Zone of the United States" 
CQmjrmional Record, v, ] \H, no. 172, 8 November 1972, pp, E92SS-92S9. 

Rupreseniative Qhwr stresses the importancy of the Coastal Zone Management 
Act of 1972, and describes ihe dforts of New York Slate's Nassau and Suffolk 
Counties lo develop a coasiaUzone managemeni program; rcprinis the icxl of an 
address by J.V.N. Klein, cuunty ex ecu live of Suffolk County, which discusses die 
key issues confronting all coastal states in their qucsi for sound managemeni of 
the coastal zonCp including the need for science/technology information iransler to 
manayement, to provicie clear and unmislakable information needed for sound 
management ducisions, 

PHILIPPINES 



3234. Orlllo, T,, "Produce More Through Research and Development", Phmpphw Science 
Review, v. VI, no, S, Septenibcr^October 1971, pp, 20-22. 

Discusses hosv the Philippines can increase agricultural producifvity through 
research and development; cites reasoning behind the lollowing 4 suggestions for 
accomplishing this: {!) research activities should be more optimally coordinated 
and micgratcd, (2) public research rnstkutions should support or sustain re- 
searchers more adequatcK . (3) research should be more clearly anchored on 
national developmcni necdb, (4) research resuli^ should filter down to the urHSi- 
roots level, 

3235. &ntil|an, K, L. "Let Us He'p Develop Research and Invention" PhUippme Sdenca 
Remw, V. 11, no. 5, Sepieniber-Ociober 1971, pp. 12-16, 

Reviews the goals and values of scientific research and lechnologicLi inveniion. and 
quotes David Ltlienthal tli4i "the purpoiu of research then, iargely determines 
whether it ts hkoly to further human wclhboing, or threaten to destroy it"; 
prei^onts an oven/iew of the nature, scope, and vaiuei of research and invention iii 
community development and service, citing as examples the philosophy and 
prm\m m-cf^m R*kD In the Philippines (cli'Mrc to devote more of GNP ,io 
science, Science Act of 195S, and the progranis and projacis of the National 
Insiliute of Science and Tochnoloyy and the Philippfnc Inventor^s Commission). 
1236. Cones, R., "Research in Science Teaching in tlie Philippines'', Phflippiiw Science 



RevwWf V. 13, no, 1, January-February 1972^ pp, 41 -44, 

Discubsob lubcLirch nclivilius In science teaching thai arc directed toward ascurtaiiv 
ing how and in what concrt-te ways science and math education cufilribuiL^ to 
national advancumunt; ppsub spucific issues in tliis rcyard, such (I) Whai are the 
objectives of improviny science Ju gat Ion in the PhilippinebFj (2) How do these 
relate to Philippine national ar educational goals?, (3) Are science curricula 
relevant to needs of Fliipino sluJcnis?, (4) How can science education provide 
needed knowledge, skills, and attitudes for develapmeni?; sugfecst^ thai a seriuus 
shortcoming is lack of attention to means for evaluating svhcther changes in 
Philippine science education are acc*)mplishing their purptise, 

3237. Salcedo, J,, Jr., "Science Curriculum in Graduate EducaUon"j Philippine Science 
Review, V. Ilj no, 5, Septembur-October 1971, pp. 3-7. 

■ ' Outlines the efforts of the National Science Development Board ol" the Philippines 
to deal with the disproportionate relationship butwct.n the tulal number of 
graduates in all fields and in the sciences on the gradtiau: level; techniques include 
sponsoring a Science Talent Search to sclcci yearly awardees For undergradtiate 
scholarships for a B,S. degree In selected fields In sciente and cnginueringj award- 
ing graduate fu I lowships, and providing grantsHn-aid to cover es^penses for the 
preparation of graduate ihcses in ll physical and life sciences. 

323S. Lesaca, R. M., *'Whit is RP*s Policy on Environmental Pollution", PhUippino Science 
Reyiew^ v. 11, no, 5, SeptembepOctober 1971, pp. 8-11. 

Describes the operatipns of the Philippine National Water and Air Pollution 
Control Commission^ established by the 1964 Pollulion Control Law to investigaie 
pollution, establish standards, set up rules and regulationSi and require industry lo 
install pollution control and abatement devices, and incorporate such devices i.i 
jiew plants prior to their construcrion and operation; outlines the Commission s 
procedures ibr handling complaints, public hearings, citations, and prosecution of 
violators. 

3239. Ibe, L, D,, "A Report on the Philippine Atomic Energy Program*', Phi/ippltw Science 
Review, v. 13, no. 1, January/February 1972, pp. 7-18. 

Describes the problems considered by the Philippine Atomic Energy Commission 
in planning a program of atomic energy development, and outlines ihe major 
phases of the program decided upon: (1) acquisition and opeiaiion of a nuclear 
research reactor; (2) establishment of a center for nuclear R&D; (3) man power 
dcvclopmeni; (4) promotion of the use of radioisotopes and application of nuclear 
techniques; (S) establishment and enforcemcMt of radiological health and safety 
standards; and (6) special studies and projects; ouilines the activities planned for 
the 1970's, presents tables giving statistics on grants and training course programs, 
and reports on the actions laken to implement each phase of the program and the 
progress made. 

3240. Wulff, G,, "RP A Possible Stronghold for Natural Products Research Phifippim 
Science Raview, v. 11, no. 5, Scplember-October 1971, pp. 17-19. 

Asks whciher i» is possible for a country with. limited finances like the Philippines 
to play an important part in science research iniernationally, and if so, whether it 
is iustifiablo to spend money for this purpose at the cxpcnso of pressing needs in 
the social sphere; describes how the Philippines can play an Internationally leading 
pari in one area of chemistry = natural products chemistry; cites the benefits ol 
long-term investments in education and research In this limiied area (economic 
Improvemcnls, improvement in quarLy of students and professors, prevention of 
brain drain, stimulation of young people's interest In science, and improved 
standard of living). 

PLANNING 

3241. White, B., Source Book of PIm ning Information, Shoe String Press, Hamdcn Conn. 
1971, 632 pp. ($18.00) . ' 

Presents a comprehcnsiva bit loMraphy, which is not a mere llsthig of blbiiographic 
information, but which desci bos the whole environment withlni which planning 
takes place; covers such topics as the history of planning; modern development of 



planning; the siruciuru of planning (praclicy, uducaUon, research); ihc paitern of 
informaiion usage; dcvclopmoni plan^ and raporis; sialistical and dogumenury 
sources; journals; and guides to ihc Ijtcralure; includes a deiailed index, 

POLLUTION - AIR 

3242. Sawyerj R. F., Atmospheric Pollution by Aircraft Engines and Fuds = A Stnveyf 
Advisory Group for Aerospace Research and Dcvelopmcntj AGARD Advisory Report 
No. 40, March 1972, 33 pp. (Available from Nalional Aeronauilcs and Space 
Adminisiraiionj Langlcy Field, Virginia 23365,) 

Repofls llic findinys of a survey of 45 Qrgani?.aijons in the U,S,. U,K,, Ffafico, The 
Nciherlands, Belgium, Germany, and lialy during March through August 1971; 
describes 27 current or poicnlial problem aryas for invesligaiionj and outlines 
, related research work; ideniifies the 5 rnost pfcsiing problems: (1) engine emission 
characierisiics, (2) test procedures, (3) nitric oxide formation, (4) carbon 
monoxide and hydrocarbons at low power, and (5) effect of high altiludc emis- 
sions; recommends that research be encouraged in all 27 areas, although in some 
cases only a better definition of the nature of the problem, as opposed to a 
solution, niay be required. 

3243. "Down to Earth Space Physics Calcuiatei Car Cleanliness", New Sciiwifat-, v. 56, no, 
824, 14 December 1972, p. 641, 

Describes the progress made at the Massachusetts lnsti(ul!C of Technology in 
creating a model capable of duseribtng and quantifying the processes through 
which the 3 major air poUutanis (hydrocarbons, nitric oxidii, and Ctirbon 
monoxide) arc formed in an engine; notes that the rescarclicrs ftave received. an 
■ NSF grant of $44,600 to continue for another year and extend the analysis to 
other types of engines, including the Diesel, Wankcl, and stratified charge engines; 
discusses how Ford has already put iVllT's model to work. 

3244. Swaftman, K., Ha, V., Julien, M., and Whitney, D. -'The Solar Era: Part 5 - The 
Pollution of Our Solar Energy", Mechanical Engineering v, 94, no. 12, December 
1972, pp. 23^26, 

Describes the benefits of solar radiation, viz,. It provides light, food, and oxygen, 
' and has many beneficial effects of health; discusses the possible extreme conse- 
quences of air pollution, including another ice age, melting polar ice caps, massive 
carcenogenic ultraviolet radiation; underlines the drastic lack of the accurate 
worldwide and long-term solar radiation measurement needed to formulate a 
hypothesis concerning the future and security of the environment; points out that 
although air pollutiuin probably can never be entirely □llminatcd, it can and must 
be rDduQCd to a rational minimum, and pvernmcnt, industry, and the public must 
make the effort and pay the price necessary to accomplish this reduction. 

POLLUTION NOSSE 

3245. The Economic Impact of Nolse^ U.S, Environmental Protection A|ency, 31 December 
1971, 104 pp. (Available from UJ, Government Printing Office, Waihington, DC 

. 20402, Price: $1,00,) " 

Presents the results of a survey, which demonstrate that substantial eosts are 
assoeraied with noise and its abatement; discusses in detail costs such as those 
associated with equipmei. redesign, rights-of-way, and noise insulation; highlights 
the need for research Into the relationship between noise, its abatement, and its 
impact on such factors as employmeni, productivity, production costs, property 
values, and health, as well as research using economic principles to identify and 
analyze tlie most cost-effective solutions to noise; discusses Federal and private 
expenditures for R&D on noise abatement, revealing ifc.t these a-'e quite small 
compared with expenditures for water 3nd air pollutio.i control; Includes an 
appendix giving statistical data, and a bibliography. 

3246. **EPA to Launch Noise Control Program'', Envfronnmntal News, 6 November 1972^ 
2 pp. 

Discusses new legislation (signed into law 28 October 1972) which givci the 
Environmental Protection Agency the primary role In controlling noise, and 



announecs the lirst aciion programs to be carried out under the law - a major 
study of airport noise and ihe dcvciopment of noise standards for trains and 
motor carriers in interstate commerce; under the new aulhorities, EPA has llie 
■ responsibilfiy for coordinating all Federal programs in noise research and conirolj 
and while the Federal Aviation Agency retains the authority to set aircrailMioisc 
standards, EPA ii required to recommend to FAA any regulations it feels are 
necessaryi 

3247 Johnien K., '^Congress Leaves Noise Control to FAA", Auiation Week d Space 
Tccfwology, v. 97, no, 17, 23 October 1972, pp. 19^20, 

Ouirmes lasi-mlnuie actions inkcn by Congrcis, before adjournmentj on the pro^ 
pc .-d Environmental Noise Control Act, namely, the Congress (1) vested clear 
conir-J over the issuance of all aircraft noise itandards and' regulations with the 
rt'derai Aviation Administration; (2) cllminaicd a provision reiiricUng supersonic 
R&D flights v/iihin the U.S,; (3) ellminaied a ban on the landtni at U.S, airports 
of supersonic aircraft; and (4) climinaled a requirement that the Secretary of 
Transportation submit a report to Congress, by July 1973 on methods of fmancrng 
retrofitting of jot transports to meet FAA noise standards. 



POLLUTION - PESTICIDES 
t 

324B. Jukes, X H., ''DDT Stands Trial Again", Bioscience, v, 22, no, 11, November 1972, 
pp. 670-672/ 

Reviews the statement given at a consolidated hearing on DDT in Washmgion, 
D.C, August 1971 =- March 1972, which permitted adequate examination of the 
charges and CO u mere ha rge I that had accumulated and fulminated during and after 
hearings on DDT in Madison, Wisconsin, during 1968^69 (e.g„ allegations that 
DDT in the oceans would inevitably cause the extinction of many species of 
raptorial and fish^eating birds, and by movement through the frod chain would 
exterminate various marine species, and that DDT was a carcinogen); concludes 
that the testimony at the hcarlhg is sufficient 'Ho demolish scientifically most of 
the myths regarding the ilNeffects of DDT", 



POLLUTION - PROBLEMS AND CONTROL 

3249 Price, F. C, Ross, S., and Davidson, R. L. {Edij, McGraw^Hiirs 1972 Report on 
Busiims d the Environment, McGraw-Hill Inc, 1972, 540 pp. ($14,95) 

Presents a compilation of environment-related literature selected from McGraw-Hill 
magazinei and newsletters, and other authorltalivc sources, as an aid to all who 
must deal with environmental problems and control (e.g., chief executives, pracess 
and polluiion-eonirol engineers, sanitary and civil engineers, consultants, and law^ 
makers); Chapters 14 deal with, policy, laws and standards, and provide informa- 
tion on how to manage an environmental program; Chapters 4=7 concern the 
lechnology of clean air^ clean water, and solid waste, and consider recycling and 
reuse; Chapters 8-14 consider the major industrial segments (e.g,, cars & fuels, 
chemieal process industries, energy and generating industry), and how they are 
coping with their problems; Chapters 15-1S concern solutions to industrial noise 
pollution, the problems of municipal waste treatment, muthodi of measuring 
pollution, and special problems (e,g., oil spills, fogging, and odors) and solutions; 
includes an extensive Index. 

3250 WaHich H. C, "How to Live with Economic Growth", Congressional Rmordf v. 118, 
no. 161, 9 October 1972, pp. S17222-1722S (Reprinted from Fortune, October 1, 
1972). 

Considers varlQUi means of controlling environmental polluilon without unnecc5= 
sarily , stifling economic growth, and offers some suigestions; proposes that a 
system, of pollution taxes bo instituted, contending that as long as resources 
remain free; Industrial polluters have no incentive to abate the pollution beyond 
the external and somewhat ineffective controls which society places on them. 



POLLUTION ^ RADIATION 



3^3 L nw Lffi;cts on Fopulmiom of L\poH/fv to Low Uwh of loni/iny Rudnfilon: Sitnh 
mury and RecomnwncfaUons, Advisory Commitiyc on thy Biologreal Effccis gf Ionizing 
Rndiaiions, Division of Medical Sclgncas, National Academy of Scicnecs^Naiion^il 
Research Council, 1972, 3 pp. (Available fmm Offlcu of InlomiflilQn Buruaii of 
Radiological Health, 12720 Twinbrook Parkway, Roekville, Md. 208S2.) 

Dibcugies the need, with the adveni of nuclear cnoryy, for siandards for ihc major 
caicgories of radialion exposure, bn§ed insofar as possible on risk esiimaii;^ und on 
uosi^bcnem analyses; predicts thai, jn ihe foreseeable fuiurc, the major con^ 
tribuiori to riidiailon c?(pcsuro of ihe population will continiie lo be natural 
. backyround and medical exposures; suggests that man-made and medical expusurus 
can be reduced wlihoui nTipairing bcnefrtii and that, to this extent, expusures 
permitted by the current Radiation Protection Guide arc too hrghj sets 'forth some 
general principles concerning all sources of radiation, including' guidelines for the 
nucidar power Industry, which is of particular concern to the general public at this 
time, 

3252. Estinwtes of Ionising Rudiailon Dosl-^ in tha Unlied Siam^ i 960^2000 Report 
prepared by an Interayoncy Special Studies Group, 1972, ISO pp. (Available from U S 
Government Printing Office, Washington, D,C 20402, Price: $L50j 

Provides esiimatus of radiation doses from all sources; sources covered include: the 
natural background, medical applications, fall out^ nuclear power facililies/and TV 
reccivuH^s and other consumer products; the estimates reveal that medicaf radiation 
use contributes ^90% of all mLM^madc radiation doses, while nuclear power 
sources account for much lass than 1%, 

POLLUTION =^ WATER 

3253. Westman, W. E.^ "Some Basic Issues in Water Pollution Control Legislation'* Atmrlcan 
SciQnlist^ v. 60, no, 6, November-December 1972, pp, 761-773. 

Examines contrasting perspectives (technological and ecological) on ihe regulation 
of effluents which underlie current debates on water pollution legiilation; sum- 
marines the major differences byis^^en the two viewpoints, particularly In the 
approaches to such key legislative issues as waier^quality goals, modes of treatment 
and classification of pollutants, mode of monlioriny the success of pollutant 
removal, and legal point of control; offers a conclusion^ luggestcd by the framing 
of the ecologlcaL approach, viz., that workable methods of djgposal are available 
which would permit the elimination of discharges into ih,^ water or air by 
recycling materials to the land. 

3254 Miller, S,, and Lewlcke, "The Business of Water Pollution'', Enviru.,nwnia} Sconce 
£§ Technofogy, v, 6, no. 12, November 1972, pp, 974-979. 

Presents a report dealing with the roles oU (1) the companies in the growing water 
pollution control industry (ihe views of company spokesmen as to the company's 
role); (2) equipment suppliers and their trade association. Waste Water Equipment 
Manufaciurcrs Association; and (3) consulting engineering firms and technical 
experts svho basically are members of the Water PolluLlon Control Federation. 

3255. "EPA Promises Tough Enforcement of New Water Pojiution Law" Chemical & Engi- 
neering News, v, 50, no. 45, 5 November 1972, p, 17. 

Presents remarks by j. R. Quarles, Jr., the Environmenlal Protection Agency's 
counsel and assistant administrator for enforcement, in a speech before an 
American Bar Association National Institute meeting; accordlni to Mr. Quarles 
EPA 's plans for enforcing the new water pollution control law to Include the 
cstablishrnent of precise, 'dciallcd aL:>atement requirements that will be enforced 
through streamlined legal procedures and heavy penalties for violators, and the 
EPA IS already acting to implement the regulation which requires not only all 
industries but also all municlpalillcs to obtain discharge permits, 

POPULATION 

3256. iohnson, W,, "Population Growth: The Businessman", Vila/ Speeches of the Day, v. 



38, no. 24, 1 Octobar 1972; pp. 758 

Discub&us the problems resulting frum overpopulation, such ns ijiereased pollution, 
depleiion of natural resources, and an increased demand on the economy; outlines 
other factors which contribute to these problemi, e.g. tiffluencbj technology 
(especially faulty technology), and wastefulness arising from the belief that world 
resources are unlimited; eoncludei that thysu facton; will have to be de^ilt with 
immcdiatclyj and "stabilization of populuiion will make cosier , efforis to 
overcome , . . pollution and overuse of natural resource^'*; urges strong support of 
popu la lion-control measures by businessmen "for their own profit arid the good of 
the nation". 

3257, "A Hint of ZPG", Naturc% v. 240, no. 53i1> IS December 1y72, p. 375. 

Reports that the U.H. Government has released data showing that during the first 
9 months of 1972, the birth rate In the U.S. fell to 7SJ births per thousand 
women of childbearing age - a tm which, if maintained, would result in an 
average of 2,08 children per family, or juit below the 2.1 level needed for zero 
population growth; indicates that even so, U.S. population will continue to grow 
to 320 million; calls attention to i.he new Chicago Biomedical Center for Popula- 
tion Research ^ and the 26 Ford Foundailon grants for studies of population 
policies, 

PRIORITIES FOR MD 

3258, Lecht, L, A,> Chongu^ in National Prfonties During the J9605: Tfwir impiicaiions for 
1980^ National Pianning Aiioclatlon, 1972, 53 pp. (Available from National Planning 
Aisociaiion, 1606 New Hampshire Ave,, N.W., Washinglonj D,C, 20009. Price: $1,50,) 

Analyzes spending patterns and identifies the shifts in priorities occurring In the 
U.S, during the 1960s, which for the most part involved areas In which govern- 
ment spending — largely Federal was the predominant element (e.g,j national 
dofense, R&D^ iriicrnational aid, and agrlculiural support); major indications of the 
study include: (1) if the spending patterns of the 1960s continue for another 
decade, there will be large pps between anticipated levels of expenditure In many 
goal areas and those estimated to be required to achieve goals; (2) the problem of 
priorities will continue to be an Important issue In the 198Qs; (3) the pace of 
economic growth in the I970i will be the most Important single variable deier^ 
mining the extent to which resources will be available to pursue goals. 

3259, "Research Foundation Revamps Grants Policy'*^ Ccmlcgl & Bngimering Nsws, v. SO, 
no, 50, 11 December 1972, pp. IS-16, 

Reports thai the Engineering Foundation has revamped Its grant policy to broaden 
the types of projects and project areas in which the New Vork City Organization 
Is accepting proposals; outlines the project areas specified by the new policy, 
which fall into 2 groups, covering innovative approachDS to the solution of major 
national problems and development of engmeering princlplei and techniques for 
the future. 

3260, "Federal R&D Taklni New Directions", Astronautics d Aeronautics, v. 10, no. 11, 
November 1972, pp. 10^11. 

Reports National Science Foundation findings which indicaty an upward trend 
since 1970 in Federal support uf R^D, with the Federal R&D obligation total 
expected to rise from $15,5 billion in FY 71 and $1S,S billion In FY 72 to an 
alhtime high of $17,8 billion In FY 73; the relative allocation of funds shows 
some shift from development towards basic and applied research, with the develop- 
ment share of the R&D total continuing the long-term docilne and with Industry 
continuing to take the laryesl share of R&D funds by a wide margin, 

3261, Morrison, J, A,, ''Science Policy Studies In Multldisclpllnary Fields-', Science Forum, v. 
5, no. 6, December 1972, pp, 23^4 

Reviews three reports thai have resulted from dotailQd liudles of the problems of 
and prospects for fundamental research In multidisclpllnary fields: {]) Materials - 
stresses the weakness of this report, e.g.. It Is merely a superficial summary of 
several existing publicalions, and Is baled on 3-ycar-old questionnaires which do 
not reflect the more reccni fundamental change in the support of maicrtals 



t 



W^Mch in the U.S.; (2) Cumpuivr Sliciuv (wv -= sUj^gt-sib ifuil ^h^^ 

ifpnri rL-prusuiit^ .i pli^j {pi niuro bnhifKoil dcvulupliiuni wilh grcdtui umphasj^ ufi 
ba^k research; (3) iintln jnd Mm;nr ruLonimwruK ihi^ 'ivpoil as ,1 .uund 
wapbLilu ticaimunt uf niyliidisLiplinai s rcsujiLh ihu rcpDri providing j duiiniiion 
ol the field, a shori di^tu^^sion of ib tiriuilinuHb and prunii^u, an niiussniem o) 
brain re^uari^h al various levuh, a dL'bCriplIuri of ihu bunufjis o! siigh rcbUiirth lu 
^oticiv, and a nummary of iliu dilTictiitius of cncoii raying mul 11 disci plimny rc^jearch 
ifj ELirupL;. 

:i2G2. "Fedural Suppuri: Boon fur Acadumlc Chumisi^*', Chomicul i^/iyiticettti^/ Ni^ws v 5D 
no, 47, 20 Novenibur 1972, pp. 12^13. - - 

Prusunb ific re^ulu of a redt^raj inii'rayijnLV m\c) (cuvori[|o ihe perjud FY lUtiy 
ihruuyti V\ 1972) wlirtli di^Lluhcs wliidi ayt^ncigjs buppori which lypc^ ol research, 
and ilie relaiivg priuriiics among subdiscipllne^ of ciiemi^lry tind iliclr grnwdi 
raic^; ddia pru^fiiiud cnver principally basic research and some applied biiidies, but 
spetificajly t^^cludg dgvC'lupmcnial work; presents tables depiciing bpendiny on 
chumislrv research by ayunus and researeh arua, wliich reveal a il4.S million 
ineroasu in Kedaral ^upporf Ibr cheniisiry research over the 4-yyar period. 

3 2(1 3. "NSF's RANN Gruup (Researcli Appllod ty National Needs) Has $87 Milliori in 
\ FY-73"j HcsmThI Uuvdoptmin^ v. 23. no. M, Nuvenibcr 1972^ IS, 

Omiines major aspects ol the f^ANN proyram: (i) funds are to be divideu, mostly 
through Academe, among rcbearch on earthquakes and weaiher modification, 
biomedical analysib, urban engineering and excavation technology, and on energy^ 
rehources and analysis, with energy research geiiiriy the liorTs sharu; (2) 520 
milNnn each has been nlluited tu the Naiional bciuncu Foundaiiun and the 
National Bureau of StandArds for an uNpcrimental R&O incentives prggram, wfiieh 
refleeis the Nixon Admrnisiraiion'b desire to "unlock" n[ore Vi&D in the 'private 
set:ior, to bolster umpioyment and ihe balance of payments; and (3) the entire 
RANN program h oxpucied to require about SOU additional professor man-years; 
aUu, NST's charier has been amended to permit performance of leuhnology 
assessmeni, and SS illlon has been alloued for TA for FY 73-74. 

3264. Shapley, D„ "CO PEP 10 Rock RANN's Boat", Stance- v. t7S no 4057 13 October 
iP72, p. 141. ' ' ' " 

Presi^nts details of a siudy on the proyram of Research Appiicd to National Needs 
{RANN)j 10 be coriductcd by the National Academy ol Fnghieer|ng*s Committee 
on Public Engincoring Policy (COPEP) at the request of the Naiional Science 
Foundation (NSF); the study will examine ihrouih G panels the goals^ proyranis, 
and adminlsiraiion of RANN; ouilihe& individual priority area^ 10 be considered: 
energy, human resources^ comniuniiy developmeni^ natural hazards and disasters, 
grosvih and envrronmeni, and an area termed "uirgeis of. opportunity", the task of 
the panel covering this area being to cross-examine other possibilities and proffer 
. frt-sh viewpoints; suggests thai NSF's request for the sitidy was prompted by the 
Foundation's need for advice on apportioning the funds alloiied for the program 
(current budget about S70 million, svidi prospecis for a significant increase next 
year); 

R&D CLASSIFICATION 

32r35. Lord Rothschild, "Forty-five Varieties of Research (and Development)" Nature v 
239» no. S372, 13 October 1972, pp. 373-37S, ' ^ ^ • 

Lord Rothschild presenis his personal views about the lerminology used to 
doicribe R&D, and the need for clarification and clasiincatlon of the varioui types 
' = of research; presents a glossary covering 45 types of research, which includes 
conimonts on the use of the various terms. = 



RESOURCE MANAGEMENT 

3266. "Grpniic R&D Effort Needed in Resource/Environmeni Tangle, not Shofl-Term Solu- 
tions, Teclinologlcal 'Miracles': Du Pont Chief", Research/ Dei^/opfjieni, v. 23 no 12 
Decumber 1972, p. 6. . . , 



i 



f^u^M-nU i[!L;[iiighis isf a ^pvoth by M.C-s, l^'v.k'fii ol hk I Hf !*■>■!! 

CuMipans, in whi^.h Iw uiiit;^ hLiui}ii^.ts Jiul k'ngjiivcr^ lu pi. a hiu^-i imm if 
HLiklng M^tioHTniiuniic dvcistons tiMicurniny ii'clinnloiJS : .hl Md\n^ \Ul -a 
"guvurnincnt . . . ^»hould curbidor !h;u slcp!^ takun lo rvduLC puli i- n lmfs ,iN:i 

I'Nltiul ihv l)iisic unduriil.tnding id life and jcsouirL' )^\s\ijL\^, lo iw^x iww 
nuicrialb to inipmvt* i\w yflicic^ncy of I'Niriiciion A\]d udl 1^11 ion ul ..suii.i! 
rusouitcb, Jiul io cxplufu b.isiL uilwrgy h^^UniH imging Hum nuLluai p. ju 
gL*t)duTnijj .uul boLir powQr. 

3267. L/n1fVfin)wiliiI A^j^Lis a! Niitunil Hcsoufcm 'Muiimjemcni. prusL-niDd M Unlti'il 
Niiiioirs Cunfurency on the Human lin*'ironment, Stuekholm, SsvluIlmi, 5^Ui junL' 
1972, mi pp. lAyailabk by uccabbiun number (PlB-21 h]33) .ind litlu Irum N.iiiuihi! 
Tcthhicil Inlofmaiion Service, Springfield, Va. 22150. Price; 

ku views the maior issuer ih.u havu ls roused world wide concL^rn for tlie huniair 
environmeni, and led lo regon^idcmiion of the tradiiional cancupis ul rfsuiifcc 
nKiriagemcni; cjibcubscs the need for ,in iniegr.iied approach to resuurcu maiuige- 
ment, and outlines thu priiicipar elenicnis oT this approach; oflgr^ ruei)niniend.i' 
tiunb for national and iniyrnntianal action, grouped according to scuiors ui 
ucgnoniic activity (buch as agriculiurUi rorCbtb, wildlife, waiur, and energy); ^uni' 
marines (Ibr the convenience of governnientbj recommendaiion^ for inieinaiional 
action, which are concerned chiefly svith; (a) in lur national siippuri for research, 
^tudy, and demonstratian projcei^; (b) QsiablishnuMiL of cugperative surveys uf 
niunltnring sysicms; (c) ihu adopiion uf n^ca^ure^ to ensure transfer and exchange 
of inforniaiiun; (d) the need for Intci rintiunal agruenieni^; and (ej supporting 
measures such ag training and technical and financial assistancu. 

3268. L\(Imuk'(J Usu of Wuier in t/w United Stales it! 1970, U.5, Geological Survey Circular 
676, 1972, 37 pp. (Available from the Director, U.S. Guulogical Survey Wa^hinjiton 
D.C 20242.) ' - M - - h . . 

Ruvcals that U.S. consumption uf waler from burfacu and groundwater sources in 
1970 avefayod about 370 billion gallons per day or 1,800 gailons per capita per 
day; approximate increases ovur 19G5 in withdrawals of water for the 5 principal 
uses: (]) public supply (doniGstic, commcrciah and indusirial), 139^; (2) rural 
(domcsiic and livesiock), 13%; (3) irription, m\ (4) scl^Hlppiied indusirial 
(mainly In clecu'icnitiliiy UiermoclocLne plants), 2S%; and (5) hydroeluctric power. 
22%. 

31li.9. illt^nwnts ol a Natjo/w/ Mutcriuh PolKy, A Report of the National Materia 1 1 Advisory 
Board, National Research Council to the National Commlsi/on on Maierials Policy, 
August 1972, 66 pp, (Aval i able from National Comniihsfon an MatL'ii.iU Policy itr?5 
M Street, N.W,, Washington, D.C, SOSOfi,) 

klenilfjes ihc issues and problems in 7 major areas central to the fornuilaiion of a 
cohereni and durable nailopal maierials policy: (I) abundances of mineral com= 
modities and problems affecting future primary supplies; (2) implicaticins of 
gnvirynmemal protcciion ppllcy for national materiaU policy; (3) recycling, 
substitution, syntht?sis, and design; (4) uxtfactivc mcial'uryy and niincral 
processing; (S) governmental incenilves and controls; (6) internatfon:!! impltcnUmis 
of maierials pulidy Issues; and (7) nianpower and I'acilities; the Cymmiiice con- 
eludes ihat the industrial future of die U.S. must be based un more abundam 
dDnieslic resources and dlrecied dway from deperidencc on materials in short 
supply, and that die altcrnaiivc 'Ms progrussivc deleriorailon in die mineral poei- 
lion of the U.S.". 

3270, "Further Work on a Nationa! Materials Policy*', Comj/v^sionu/ Record, v. IIS, no. 1G1 

9 October 1P72, pp, SI 7220-17229, " 

Keprlnts an mA^)m and a symmary gf a weckHong tnginumng Foundation 
Research Conference on "Some Sulected Programs of National Malurials Polity" 
hold at Hennlker, Nd'K, 31 july4 August 1972; was called to discuss and review 
major issues of concern to the Commission on Maierials, and 8 main lopics wcrf 
• cunsideredj Including yentru! yovgrmncni planning and coordinaiiun, the liosstbiii^ 
lies of recycling, and the opporiuniiies and rcsponsibiiiiies of industry in ihu 
: maturiab area. 



327 L "Electrunic Matenals; Rusuarch DircciiuiH/ Prociiromunt Problems" Now^ Repun 
(NAS, NkQ NAEh v, 22, no. 8, Ociobcr 1972. p. 4, 

Ruvii^w^ ihu major nndhys uf a cofiiniiUug of ihc Ndiiunjl Rcsciich Cuuncirs 
MdWrials Buarcl, which CXdmincd i4g %u\\\% of sohd^siaiL' olocUonitb luchnolugy in 
rel^lion lo prusenl ;ind prospocUvu ric^ds vo'^cd by Defcnsu Departnicni unginoers, 
.ind in rclailofi to possible civiM.in opphnil uf ihis icghnglugy; ihe svurk led lu 
2 reporiSi ihe CummiLluu's rupori on Muitriufs iUul hutt^ssvs fur iiletiron Dvviccs 
and a NMAB panel rupori on Yhld of L/eciroiik Maiehab and Dvvke$; ihe panel 
ropuri rccomiTiendi special atienilun lo improvud bputifjcalion and prgcureniciu 
pratuqus^ inicragcnty sharinM of ^uniiconductuf rcliabilfty and cun inlormaiign. 
and Improved cDordinatian of prusuni industry and Government effaris lu 
establish procudurcb lor d^^u\\w\c\2 of high ^'ullabiiiiy In sumlconductorb. 

3272. Valery, N., "Plaee In The Sun for Helii in**, New Scientki. v. 56- no- H^l 30 
November 1972, pp, 496-49i, 500, ' ' 

Reviews the hisiory of ihQ duvelopmunt of holium lechnology and conservation in 
iho U.S., which appeared, until recently, to rcprescni a tnr-sighicd policy; 
exninines iho foasons for abandonment of the poliGy and the collapse of the 
helium market; lists ihc uses of hulium alony with relative aniounis needed; 
predicts that with lib uxiiiing mabsivu ruserves of eommereial hcliuni and its 
enormou^i invest mem in helium technology, the U.S. will be in ti monopoly 
position when the helium-basfd electr icily boom occurSj nnd suggests some options 
open 10 Europenn helium usQrs, 



SCIENCE POLICY BIBLIOGRAPHIES 

3273. Cutrvni Uieraium on Scfencv of Science, Research Survey and Planning Division, 
CSIR, v. 1, no. 10, October 1972, 18 pp, (Available from Researeh Survey and 
Planning Division^ CSIR^ Rafi Marg; New Delhi-1, India.) 

Contains 53 annotated refercMieei to science policy liieratui'e published chiefly 
during 1972 in 21 journali, listed under 26 hendlnp, including bask research, 
science and technology slandardUiiiionj sclcncQ and politicsr and individual 
countries (e.g., China, Mexico, Nigeria, and the U,SJ,Rj. 

SCIENCE POLICY STUDIES 

3274, Caldwell, L, K., and Siddfqi, T, A, (Comp.), Sctec, Technology^ and Public Policy: A 
Guide lo Admicad Study, Indiana University, School of Public and Environmental 
Affairs, April, 1972, 512 pp. (Limited nun*ber of copies available from Indiana 
University, School of Public and Environmental Affairs, 400 E. Seventh Si 
Bloomington, Ind, -47401,) 

Prcsdnis outlines of lopics, questions, and readings intended lo serve as guides lo 
the study of selected aspects of public policy for icicncc and icchnology, und their 
impact on lociety and public affairs; presents cxieniivc bibliographios correlated 
with the ouilinc for each topic. The material is organised according to IS major 
iopici, grouped under 3 caiegoriei: L Scict/cv and Technology as Social Forces 
the 5 topics in this section iniioducc the student to the study of the effects of 
science and icchnology in modern society, and afford a background for the 
renialiidcr of the course; |L The Ofytint/ation of Science and Tecimology ■- ijie 5 
topics comprising this section examine the way jn which the technosclgniinc 
enterpri§c of mpdcrn society is put io|cthcr, bui with omphasii on iho machineiy 
of goVCrnmcnt-sciQncQ relaiiorishlpi (iather than on such relaiionships as liosc of 
science and technology to manufuciurlngj commerce, or agriculturej; ||L Policv 
Problems of Scleim und Tedmofogy - Science Policy Studies main focus uf the 
5 iopics coniprising this suction is on problems geiierated by the growth of 
icehnosciGnce, and the policy issues thai arise as a consequence of these problems 
and of the efforts of socfeiy lo cope wiih themi 

3275, Donnison, D., '-Research for Policy'*, Mfneiva, v, 10^ no. 4, October 1972, pp, 
519-536, 

Dcicrlbes the need for iwarcncss of the contributions which research can make lo 



policy, ill vicvv of thu incroasmy influence of governmcnu ^nd ihgjr incrcasiny 
invehimcni in rcsLMrch; points oui thai whik- mLich of llic publishud docirinu 
avdilablc 10 ihose who spend public funds on ry^uarch has buen derived from work 
on the development and upplicatfon of new tuehnologfi:::, deciMons ^houi policy 
(including technological policy; .iciu.illy ''emerge from a difrcreni son of process 
- a continuing debaie, to which research vvorkers coniribute on equal terms with 
many others, and in which they seldom apply the findinys of their research in a 
direct technological sensu"; discusses this process as it applies to social policies, 
and considers the types of research workers best suited to conduct policy resuarch! 
327 Attulylica! Met hods in Gougmnwnt Scfetwv Po/icy =-- An Eya/uuifon, Organisation for 
Economic Co-operation and DevDlopment, 1972, 89 pp. (Available from OECD 
Publieatrons Center, Suite 1207, 1750 Pennsylvania Ave- NW Wa'.hinuton DC 
20006. Price: $2,000 - t - , 

Presents a repori of the OECD Committee for Science Policy, which: (I) describes 
some of the Dssentlal features of policy making and of science and technology mat 
must be considered by analysts; (2) deicribci the opportunities and dangers in 
using analytical lechniques; (3) discusses specific techniques = their uses and 
abuses --and summarizes the advantages and disadvantages of various approaches; 
(4) discusses the use of analytical techniques in organizations; (5) presents the 
conclusions, which underscore the need for effective use of analytical techniques 
to asseis the myriad impacis of science and technology, to make choices among 
alternative programs, and to harness science nd technology more effectively lo a 
greater number of national objectives. 

iCiENTIFIC INSTITUTIONS 

3277, Nailona/ Acadmiy of Sciences, National Academy of Englnmnng Nuiional Research 
Council, Amnial Repori, 1968^-1969, IS February 1972, 414 pp. (Available from US 
Government Printing Office, Washington, D.C. 20402. Price: $l00/) 

Contains five sections which^ report: (1) the activities of the National Academy of 
Sciences (NAS) eommittees; (II) the activities of the National Academy of Engi- 
neering (NAE); (III) the activities undertaken jolnlly by the two. Academies; (IV) 
internai.ional activities of the overall organization; and (V) the activities of the 
Nationrd Research Council (NRC); the National Research Council act-ivilics arc 
described under S broad headings: (1) Questions of Public Policy, (2) Services to 
Government Agencies, (3) Applicaijons of Science and Technology to the Public 
Welfare, (4) Furtherance of Research, and (S) Manpower, and Education; includes 
5 appendixes covering, for example, the meetings and organization of NAS and 
NAE and the organization of NRC, and provides a selected biblioeraphy of 
NAS^NAE-NRC publications (19SS-1969). 

3278. "Orpnizing Organization", Science Policy, v. 1, no. S, September/October 1972, 
p. 3,6. 

Points out that, until now, no mechanism has uxlited in the UJ. through which 
individual scholars, scicntiits and program staff of institutions of learning could 
criticize proposals of national agencies, even though such proposals are offered on 
Ihcir behalf; now, however, a body known as Organization Response Is maintaining 
a register of professional Interests in thd purposes and general functions of 
educational institutions which can be used to invite review of and comment on 
plans which may affect their policies and social relations; the hope is to minimize 
the possible consequences of plans by exposing them to consideration by those 
who have carefully thoughi about such Institutions, their social involvements, and 
their unmet responiibllities. 

SOCIETY - SCIENCE INTERACTION 

3279. "Science and Society: Follow-up of the Brooks Repon" OECD Observer no 60 
October 1962, pp, 13-14. , ^ , 

Presents highlights of i seminar on the problems of iciencc and society (hoid at St. 
Paul de Vence, France) organized to aid In the realization of the Brooks Report's 
recommendation of new social priorities for scientific research; participating were 



so ^cknilm mprc?^c^inif.y widu v.iriety of disciplines; ilic mm (iha\m6 pmblum 
involves I he locus t»f Ulc ck-cisiurvnuiking pruyuhr,, ,incl quusiions were t^Ub^d Ah to 
who is to decide how [hu priuriiius nnd ruhutirccs should .bo .ibsigncd, whothgr 
st/icniijiis pariicipaic and if so how, nnd how collaboiMiion on bciericu policy c.in 
be bra.jdunud u> involvu thu ycnuriil public; the seminar also underscored the need 
for inipruvud communicalion of siiiunlisib. with the decision makeih, with ihosc 
knowled^etible abcn/t social condiiions, and with lie public ai large. 

3280. "Sciuiice and Sucrciy; More Information Needed", ScIv/jlv Po/ky v 1 no 5 
Sepiember/OeUbcr iy72, p. 6.2. . . - . , 

AnaKkus the discLl^hiun^ which iQok plate at the Colloquium '^yciunce and 
Society" held a I Saint Paul de Venee. Krance, in june 1972, and which focused on 
4 lopic^: research and the university, the idQology of science, science and the 
authoritieij, and science in eronumic and social dcvelopmcni; presenib a few 
inipj essions conveyed by the discijssjons: a number of t^pegiallsib on Ihc jsUbjeci of 
science and its pk:ce in ^ociei^ - i.e.. CQrialn historians, sociologisis, and even 
scienee administraiors — have difficuiiy coniniunjcaiing with scienii^U with any 
aitlUfdc other dian dogmatism; the great majority urhgicntisis are much aware of 
present problems, but are disconeef-iQri by iheir size and complexliy; all ayreed 
ihai there h n need foi adequate inlurniaiion - a dialogue between iFie scientinc 
comniunity and society. 

32BL llorgan, J, D,, Todmoioify and Human Valim: Thv Orch of Action, Prcprmt of paper 
(No. 72-WA/TS-4) presented af the Whiter Annual Meeting of The American Spclcty of 
IV^c hanical Engineers, New York, N.Y., 2640 November 1972, 7 pp. (Available from 
ASML, United Engineering Lender, 345 47th St., New York NY 10017 Price^ 

$3,00; $ LOO 10 ASMli members,) ' 

Desciibes the divergent views regarding the impact of lechnofogy (e.g.. 'St i^ 
nentr.4", "it duminaies man and may even destroy him". 'Mr'ha'* a' ^super^ 
humaninng^ rather than a dchumaniifing effect'*), and considers the interrelation^ 
ships or technology and hunian values; delineates the responsibility of the engl^ 
neer, i.e., to ponder and disseminate the possible effects of his innovations on ihe 
hunian-value system; considers possible actions which could enable man lo come 
10 terms with technology, and suggests tha; the effeciivuncss of these actions will 
depend strongly on how well man has come to untJersland the interrelationships of 
technology and human values. 

32B2. Albcrtson, P., and Barnett, M. (Eds,), "Environnient and Society m Transition 
(Scientific Developments, Social Consequmccs, Policy Iniplicationij'^ InternationaP 
juint Conference of the American Geggraphical Society and the American Division of 
The World Academy of An and Science, April 27-May 2, 1970, AnnaJi of Uw New 
York Acudemy of Sc/anco^, v, 1S4, 7 June 1971, 699 pp. 

Presents papers and di;*cussion^ by the 100+ Conference participants' Part I 
consists of 41 papers under 5 headings: (a) Space and Earth Sciences (b 
aiological and Medical Sciences, (c) Physical Sciences and Engineering, (dj 
Anthropology, Sociology, and Psychology, (e) Economics, Political Science, and 
Law; Part 11 presents transcripts of discussions by the 5 working groups: (a) 
Cuitlvating Resources, (b) Population, Heal^, and Kamily, (c) Sclcnirfic Knowl^ 
edge. Education, and Communication, (d) Decision Processes, (c) Economic and 
Social Policy; Pan III covers the World University Program; Part IV includes Glenn 
Seaborg's dinner address, "The Positive Power of Science"; and Part V gives a 
Summary and Concluilom by the Conference co-chairmen, 

32S3. Lavole, F, ],_, ''Look Who's Getting Involved", Muchitw Demn v 44 no 26 2 
November 1972, pp. 82-88, . - i 

Discusses the Increasing involvement of engineers in dcmonstrailng for and speak^ 
Ing out on issues thai affeei them, and for causes both lelf^scrvlng and for the 
common pod; describes the acilvliies of several oryanizations dedicated to increas- 
ing the social responiibility of engineers and scicntiits, such as; one which opposes 
the SST and favors a curb on ABM deploymeni, anoiher which is dedicated to 
improving the environment, and oiheri which protest against the Vioinam War arid 
the development of ever more destructive weaponry; also notable Is the ostablish^ 
mem of a "Clearinghouse for Professional Rcsponitbiliiy*', through which profes- 
sionals can lodge complaints, without flidr of backlash, against any of their 



comparik's' politics or producU whicli tliL'y feul po^e a ihipai lu public heallh oi 
safety. 



328^. •'Selling the Public on Scii^ncy: NSF Backs BIy Salus Piicri", Science & Govcrnnwnf 
Repuri, V, 2, no. 17, 1 Dccembyr 1972, p. 5. 

Presenu hrk*f sumnyrics of ihe pmiucis Uclng funUud by ihu Naiioiiiil Sciuntc 
FounJaiion undur a prograni dyslyni^d lo aWivy public fcar b of sciunci' .md drum up 
suppari for increased spendlny on resuiirch; among ihcsc iuc: (I) a proiuci to 
catdlog ihe benefits of sulenilfic research to man and soyieiy; (2) a projuci "lo 
briny to ihu community . . , a new awareness of what science is doing nnd svliai ii 
can do in ihc future in meeting envimnmental problems"; and (3) a pro|eci j«jr 
Ihe davelopmeni of programs **^nied ai Lornmunicaiors^ ihc scieniific cunimunily, 
decision^niakers, young people, and the gepeiai publit, which may involve publica- 
^ lion of a iournal (teniailvely entitled Scfvncc und Media) whose need arises from 
VMncreased uncerialniios in undorsiaiidiiig the exaci role science can play". 

3285, Haboreri J.i *'Politlcalization In Science", Scknce, I7§, no. 4062, 17 November 
1972, pp, 713^72S. 

Reviews ihe emergence of science from the "ivory lower" to ihe poini where, "In 
both its inU^rnal affairs and ir. ;ls rejaiions lo the rest of socle ly, science has 
become deeply immersed In political problems, Issues, and processes"; discusses die 
factors influencing the nationalism and inlernaiionalism of ihe scieniific com^ 
munitv, e,g,. World War I whicn crcaicd a rift in ihe Iniernailonaf scientific 
conimuniiy and a shifl toward nntionalism; examines the professjanalfsm oi 
science, the implications, and ihe results, such as the sironger lies between science 
and society broughl about by the dependence of professionalism an large-scale 
societal inyesiments and public suppori of scientific insiilulions; considers the 
ramiftcailons of a sejence-government partriership, and ihe role of science in the 
making of public policy, and outhnes fundarrienial qucsiions ihai must be dealt 
with, primarily concerning ihc Impacts and consequences of the sclencc^poliiics 
inicrfacc. 

3285. Livingston, D,, "Science Fiction and Science Policy", ^pp^g Newsleiiur, v. 3, no. 9, 
November 1972, pp. 7^8. 

Discusses .he pariicular relevance of science fiction lo the field of science^ 
technology , and public policy, giving examples: (I) it often reflects two root 
assumpiions of science policy (thai some choice Is available among alternative 
fuiure.. and thai il mailers how this choice is exercised), and can serve to hjghlighi 
ihe need for technology assessments; (2) it can serve to enliven the imagination of 
science policy analysis by stories that describe the impact on governmenl and 
sociely of such technologies as bioengineering, nuclear fusion plants, undersea 
mining and habitation, weather control, and communications satelliies; (3) Il serves 
lo reflect general social aiilludes U mrd science and technology; and (4) it can 
serve as a medium for engaging students in the basic questions of choices, 
priorjiieSj and values inherent in science policy Issues. 

3287, "Nobelists Muse about Science", Impact of]Scwnce on Socieiv, v. 22, no, 4, Ociober- 
Docember 1972, pp, 281-339, 

Presents the views of 5 Nobel Prige winners on how scientific research and 
icchnoloiy affect humans, die common thread being a strong plea fo" common 
sense in applying our resources and capabilitjes to convert inveniion into rational, 
csseniial uses; authors arc E, P, Wigncr (Elhlcs In the Relalionship between Science 
and Society), J. TInbergen (Society Needs to Organizo the Siruciures and Uses of 
Science), G, Natta (Scientific Progress and the Human Condillon), F. M, Burnei 
(The Implicallons of Global Homeoslasls), A. Szcnt-Tyorgyi (Knowledge, Intel- 
li|cnce, and Their Sane Use), and Cassin (Science and Human Rlghls), 

3288, "Avoid Military Research, Qiimir Tells Phyilclsti", Physics Today j v. 25, no, 12, 
December 1972, p, 7S, 

Reviews a speech by HJ.C Casimlr, prosidcni of the European Physical Society, 
on the rclationships between science and technology delivered at the September 
lUPAP meeling In Washlngloiij 0,0.^ and prcicnis some of his recommendations, 
e.g., thai .\cadcmic scieniists should not work on military technology, and that 
industry should not attempt to influence basic research programs in the 



universities. 

3289. '*Physks and Society", spp^y Newshfier^ v, 3, no, 8, October 1972, pp, 10-12. 

Prciynis yKCcrpls from an nddrtss by H,B.G, Ca^imfr to the XIV Jnternatlonaj 
Congress un the Internaiional Union of Pure and Appiied Physics; Casiinrr 
emphaiizus the incre.ising dcpcndonee of physics on llie products of advancud 
icchnology, and describes this tniaracUve system of physics and iQclinology as a 
^ scient^c-technolugy spiral; he .also eKnressus concern about *'the influence of 
science-based technology not only on the waging of war but also on the destruc- 
Uon of ihe environment und the nature of human relations", and suggests that the 
"best cliances for gaining control over the ominous [sciencu-technologyj spiral lie 
in a plurality of con'rols, in an independence of ihe several pai licipating groups 
ie,g,j indusLryf the academic community, and the Militaryh and in openness", viz., 
free discussions and publications. 

3290. Schroeer, D., Physic s and Us Fifth Dimvnmn: Socleiv, Addiian-Wesi*^y Read inn 
Mass., 1972, 37§ pp. {S4JS) ^ ' 

Presents an extensive hisiorical survey of science and cullLire, which lends lo 
support his view thai the split between the scicnt'nc ^nd humanistic cultures has 
OKisled since ancient time^; provides an .malysis of a multitude of interactions 
(Injih friendly and hostile) that have occurred between science and society by 
menns of concroie exaniples; among the more roceht interactions are: ideological 
control of science, art, radioactive daling, the development of nuclear woapons, 
nuciear medicine^ science tundlng, science in the univeriilics, NASA, and tlie 
energy crisis; also examined are attempts at ideological control of science by Na^i 
Germany^ as svell as some esampfes from the U.S. and the UJJ.R, 

32'?!. Shapely, D,, "NSFi Engineers Policy Group Urge; More Soflware for RANN". Sc/V/kt^ 
& Gowmnicnf Report, V. 2. no. 18, Deccniber 1972 pp. 4^5, 7; see also Science v 
178, no, 4067, 22 December 1972, pp. 1270^1273. 

Presents highHghts of a report by a National Academy of Engineering Committee 
which conducted an extensive evaluation of the RANN program; the report calls 
for considerable redirection or reorientation, emphasizes that "applied social 
research , , . is as critical to the solution of many of our society's problenis as 
technical research", and urges svork aimed at. overcoming InstiiutlonaL poliev'i and 
legal barriers to the effoctive delivery of such servicos as heaUh, education, urban 
transportution, and lire and police protection, among oiliers. 

SOUTH AFRICA 

3292. "University Agriculture", NatutLy, v. 239, no, 5372, 13 October 1972, pp, 361=362. 

Discusses the confusiim and qucsiions concerning the Incorporation of South 
African departmcnLs of Agriculture Into the university structure (by April 3, 
1973), a recommendation by a Cabinet Committee which has now been adopted 
by the Cabinet; chief conconib^ arc the high cost of irainlng agricultural students 
{bec.uise iif the losv staff-siudent ratio) and the question of how students are to be 
subsidl^eu In the fuiun*: li li hoped that a review of university finances now being 
conducted can clarify the issues, if the commission conducting the review reports 
soon. 



SPACE ^ INTERNATIONAL COOPERATION 

3293. "UJ. Gives Views on U,N, General Aiscmbly Items on Outer Space", US. Departmont 
of State Bulietin, v, 67, no. 1746, 11 December 1972, pp. 6S3-692. 

Pre sen Is the textj of statements by 2 UJ. Representatives to the U,N. on specific 
draft resolutions; G, Bush discusses the Earth Resources Technology Satellite and 
the post' Apollo programs, CQmmenti on the legal aspects of U.N, space related 
work, and voices U,S, objections to a Soviet proposal to restrict the use of 
' artificial earth satelliies for direct television broadcasting; R, C. Tyson explains the 
UJ. negative vole on a draft resQlution (2916) Incorporating §uch restrlciions; he 
also points out. in connocUon with a resgluiion {2914) on. intcrnaiionai action for 
the mitigdtiun gf the iiarmfui effects of siorms, that much research Is needed 



bcrgre ariificial aonirol of iiDrms becomes uk and pruclicjl; includg*^ the tuxu ot 
4 General Aiscmbly draft rusolutioiu (2914 ihrouyh 2917) dealing wiih iho U.N, 
rolu In Inttirnational cooperation In the pQacclul uses of oulcr ^pacu, 

3294, "U,S, to Provide Launeh Asslilance for Peacaful iatelliie PrDjects", U.S. Departmi^m 
ul State Uulhiin, v. 67, no. 1741, 6 Novymber 1972, pp. 533-534. 

Prcsenu an announcement of a new policy whereby the U,S. sv.ll provide latrndi 
assisiance to Inieresied cQumrius and internailonal oryanlzaiions for those siuelliic 
projects which are for peaceful purposes and are conslsLcni with oblipUon^ under 
relevant infernation.il afrangumenb; pruicnts a WhiLP House fact sheci giving the 
conditions of the new policy, 

3295, Harvey, M. L, Harvey, D, L„ and Ciccoritti, L, C„ U.S.-Soyiel CoopL'fuiion in iVwf; 
A DocunwrUary Accounting, Monographs in Intcrnationai Affain, 1972, (Available 
fr^om Direcior of Publicutionhi Center for Advanced International Studioi, Washington 
Research Division, Suite 811, 1225 Conneciicui Ave,, N,W,, Waihington/D.C. 20036. 
Price: paperback, i4J5; hardcover, $5,95.) 

Examines and analyzQi recent developments and current trends and prospccis for 
U.S. -Soviet space cooperation against the background of a comprehensive 
accounting of previous efforts at cooperation eKtending back to the International 
Geophysical Year and continuing through the Eisenhower, Kennedy, johnson, and 
early Nixon Administrations; Interrelates space policies ^f both nations with their 
basic foreign poljcies and objectives and with their efforts to advance science and 
tGchnology, and to U5e science and technology as instruments of policy; includes 
extensive documentation, 

3296, "U,S,/USSR Planners Agree on joint Manned Space Mission" Muchine Design v 44 
no. 29, 30 November 1972, p. IS, - ■ » 

Prescnib the timetable for the joint mission, agryed upon by the U,S, and the 
Soviut Union In Moscow in October 1972: (ij Soyuz taiget launch date 15 July 
1975; (2) Apollo to have 5 launch opportunities - boginntng 7^1/2 hr al ter Soyu^ 
lifts off and extending into the 5ih day after the Soviet launch; describes the joint 
crewHrajning sessions scheduled to begin in the U.l next summer, and continue in 
Russia next fall; also describes plans for meetings of the 5 joint working groups at 
the U.S. Mtinned Spaceflight Center and in Moscow, 

32P7. Winston, D. C, "Germans Threaten Withdrawal from Launcher Development", 
Amtion Week d Space Technology, v, 97, no, 20^ 13 November 1972, p, 17, 

Describes conflicting views of West Germany a id Fnnce regarding the European 
Launcher Development Organisation (ELDO) program and future space particlpa^ 
tion with the U,S., the Germans opposing further finding of the so far unsuccess- 
ful Europa launcher series and favoring development of payload packages and 
cooperation with the U,S. in the post-Apollo program, with the -French supporting 
development of a European launch capability independent of the U,S,; suggests 
that West Germany's withdrawal from the ELDO program would probably lie 
keyed to a firm UJ. Lommitment to launch turopcan spaa payloads, particularly 
the German-French geostationary communications satellite, Symphonic in the 
second half of 1974. 

SPACE = PROGRAMS AND GOALS 

3298. "Belt Tightening In the Office of Space Science", Nature, v. 240 no S37S 24 
November 1972, pp. 177-178. 

Outlines project delays 'and cancellations in NASA's Office of Space Science due 
to "acute and chronic shortages of money*' resulting fromj among other things, 
the failure of 4 launchers In 1970 and 1971; descrlbci some consequences, 
Including elimination of the Grand Tour mission to the outer planets, delay of the 
first 2 scheduled launches of the High Energy Astronomical Observatories, ' 
deferrment of the Intorplaneiary Monitoring Platform series, jeopardy of the 
advanced Orbiting Solar Observatory launches, and paring of the Venus-Pionccr 
missions, 

3299. Gillette, R., ^'The Aftermith of Apolio: Science on the Shelf?" Science, v. 17S no- 
4067, 22 December 1972, pp. 1265'1268. \ ' 



Discusses ihc effpri iliai will be ruquirud in colluci nnd process ihg dam lo circ 
lor all ihc phoingraphs. and lo analy>te, prQ^ervc, and caialoguc ihc collucUan of 
moon rocks and soil obiainQd during ihc Apollo missions and dQHcribcs ihu 
concerns of [unar scicntisis lhat diesc will not receive Uil study and proieciion 
Irom coniaminaiion and dciefiD^ation which they dcmrvQ 3 to 6 yi^ars huncc when 
public inioresl has waned and NASA will be fundiny nuw ventures; cites a Limar 
Science Insiiiuto report which cmplrasixes that the end of Apollo 'Meaves the 
scientific lasks undenaken . , . substantially unfinished" and recommends sieps for 
ine care and study of the lunar samples. 

3300, Gregory, H., "Future Moon Probes Outlined". AwMon Waek d Spare Technoloav 
V. 99, no. 2S, 1i Doeemher 1972, pp. 53, 56-57, i 

Reviews reGommendaLions for future lunar missions as listed in a report by the 
Lunar Science Institute (raihor than NASA), covering a polar orbit nonlandinu 
mission and remote, sensing Irom lunar orbit; longer range suygestud missions 
mckjde a polar landing, revisiting an Apollo^ site, extended marc exploration and 
highlands sampling, and explorations of farslde uplands, younger ringed basins 
younger volcanics, lava sequences, areas of transient aciivity- ^nd varied rille 
terrains; includes recommendations from the repori, such as the establishment of 
an Apollo photographic archive and non-NASA advisory committees. 

SPACE ^ SHUTTLE 

3301. ^Shuttle: Real Work on the Oesian Now Underway". Aytyunauiics & Acmnuuilcs v 
10, no. 11, November 1972, pp, 8-10. , ' ' 

Describes the design and prygram plans for the National Aeronautics and snacc 
Admjnisiraiion'b space shuttle which were discussed by NASA's Space Systems 
Committee in a meeting held (I) to reviesy status reports on the shuttle; (2) to 
make the Commhtec's recommendations on such Items as the major thrusi for 
NASA in the 19i0'5, aliernaiivc design approaches, and the feasibility of a shuiile 
vehicle test program; (3) to review the need for a space tug; and (4) lo discuss the 
. specific manned-spaceflight proposals for the NASA^ FY 74'budge 

3302. Yardley, J. F,, "Space Transportation", Asiranauiics & AQmnmnics v 10 no n 
December 1972, pp, 30-31. i • , , 

Outlines iho discussions to be held in the Space Transporiation segment of the 9ih 
Annual Meeting of the AIAA in special sesrlons focusing on die space shuttle 
iysiem; discussions svill present an overview of the ipace-shutlle design, pi^ms for 
Its development and operation, the siaius of its techf^ology, and program benefits. 

STATE AND LOCAL SCIENCE ACTIVITIES 

3303, Action Now Pcirtnmhms PuUing nchnojogy to Work, neport on National Action 
Conf^^e on jntergovenimental Science and Technology Policy held In Harrisburg, 

223 June 1972. 33 pp. (Available from Pennsylvania Office of Science" aiS 
Tcchnol^y. Department of Commerce, Room 400, South Office Building, Harrtiburg, 

Presents the action resolutions advanced by ihe Conference; L State and Local 
Representation on Science and Technology Councils; IL Strengthening Slate and 
Local Government through Applied Science and Technology; 111 Foderal-Stale- 
Local i'artnershlps in Applied Research and Development; IV. Making TechnoloMS' 
Available to Ail; V. New InsLiiuiional Arrangements for Public Service- VI Using 
Federal Laboratories in Dom-s'k Programs; and V|L The Public Interest Groups ^ 
A Vehtclu for Action; the resolutions piovidc a framework for development and 
usy of public technology lo deal with such problems as power plant siting and 
power lailurcs, flood control, public transportation, air pollution, and solid wasic 
coniroh and specific rocommendallons are offered for implementing these 
p '.solutions. - 

3304. "Bridging the Application Gap", PTI Nm% July 1972. pp. 1.2. 

Describes the organizalign of Public Technology and its purpose (to act as the 
K&u arm of local and slate govcrnmenij, and definGs its basic functions: (1) to 



give gilies, couniiu?, and biaies opporiunllics to share iho com and benefiu of 
R^O pmgrams; (2) ig siimulate the dcvelopniGni of new iDchnological soluiionb to 
ihcir problunris; and (3) lo inform its subscribers about now solutions thai have 
been developed by state anU local governmDnU; outlines the steps taken by Public 
Technology to bring about a profliablo relationship between local guvernments and 
private industry in thefr support of R&D, 

3305, "U^Cm Adopts Resolution on RSiD", PTf Naws, July 1972, pp. 34, 

Presents the text of a resolution adopted at the 40th Annual Conference of 
IVIayors, which supports President Nixon's efforts to use science and technology on 
behalf of UJ. cliyf county^ and state governments; calls on the Congruss to 
appropriate ai least $250 million in new R&D grantHn^ald funds to enable stale 
and local governments to launch R&D Joint ventures with and through their R&D 
arm, Public Tcchnotogy, inc, and the private sector. 

3306, "PTI Aids NSF in New Incentives Program'', PT/ N^m, Aj^ust 1972, p. 4. 

Describes Public Tcchnotogy's efforts to provide the National. Science Foimdation 
with gufdancc from local and state governments as pari of the Foundation's 
Experimental Incentives Program; at a meeting iponsorcU by the NSF to discuss 
the Jnnovative process in the public sector and the opportunities for increased 
R^p CKpcnditureSi local and state government officials coneluded thai the public 
services sector offers excellent opportunities^ for both public and private 
invesimant. 

SWEDEN 

3307, Hawkes, "SIPRI: Peace Research Institute Losing Old Staff, Pondering Role" 
Science, V. 178j no. 4058, 20 October 1972, pp, 286^288. 

Describes the work of the Stockholm International Peace Research Insiitutc 
(SIPRI), which consists chiefly of careful examination of massDs of military 
information solely from public Lourccs, sorting out fact from propaganda, and 
preparing collections of this information; iists major SIPR! publications" including; 
an annual yearbook (a guide to world military expendiluras), a d^volunie study of 
chemical and biological weapons (now in process), and a paperback version (now 
in preparation) of the Arms Trade with the Third World (published in 1971); 
discusses the poor sales of these publications, the failure to get the SlPRMs ideas 
across, ihc dilemma which SI PR! may face In deciding whether to dircci lis 
information to '•dccision^klng elites" or the public' at large, and staffing 
problems, 

SWITZERLAND 

3308, ''Some Problems of Science Policy In SwiUDfland", Sc/enca Policy, v. 1, no. 5, 
Septembcf/October 1972, pp, 1,7-1,8. 

Presents the views SQicncc Council President Karl Schmid, who diseussos tlie 
feasibility of a national research policy for Switzerland, and describes the bases for 
opposition to science, higher education, and research policies; views on various 
problems include: (1) to cope with the rapidly increasing number of university 
students, "creation of additional student places must be the basis of [higher 
education] policy in the near future"; (2) for a large number of medium and 
smalhslzed firms , , , the Imporlanrc of research by and for Industry was not yet 
sufficiently reeognized"; (3) results of research carried out at universities must be 
made generally available"; (4) the "new cr^ncept for Federal research promotion 
based on economic consideration" recently developed would be in integral part of 
Swiss i^cicnce policy; (5) "m a country in which 70% of the expenditure on 
research is financed by private enterprise, a 'national research policy' which 
Implicitly includes defining the aims of research cannot be drawn up without 
resorvations, and It would be more realistic to try to work out *a set of coherent 
principles for promotion of research hy the Federal Government".- 

3309, '^Extract! Swiss Science Council", Smnce Pof/cy, v. 1, no, S, September/Octobef 



Siimmjrigcs iho findingh of iha Countil wlih regard lo Swiss science .md i^ducn^ 
lional policy: (I) in all prybabiliiy, SwibS sciencu and roscarcii policy will soon 
enter a nuw phase, wjih passage of a bill containing new provisions for uducaiion 
and rcsQarch and caffing lor increased act Ion by ihu Siatc io develop research; (2) 
tfiu Confcderaiion bfioufd assume yruatur rospun^ibifiiy in rcgjrd to higfiur educ.^ 
lion; (3) the Confederation will nuud to expand ii^ rcscarxh commimicnu, tu 
amelioralo shortcomings or undgrduvclopmcni of major scicniific disclplinob;' (4) 
the Conledcraiion ncudb to do still more in prorTioling roscuirch from the stands 
point of uconomic and social considcraiions; (5) promoiion of research solely lu 
advance sciuntitic knowledge bhould be accompanied by increased promtalion of 
research to sefve the public inieresi. 



TAIWAN . 

3310. ^'Taiwan Is Breaking japan s Grip on Its Engineering", Chvmkal lK aumwcnnu Nt^ws 
V. JO, no, 4, 9 October 1972. p, 7. - - . j .. 

Rcporib Taiwan^ reaciion to jipan^s clear ifUeni lo recugni^e the People'^* 
RepLfbhc ol China: iho Republic of China government In Taiwan has ruled out 
^^^^''^s Id japanese flrnb of enginecring/cpnsiruction coniracis aliove 
120,000 unless the lirm's bid Is nt Ic^isi 20% under ihose of niiii l.ip.inese 
compeiliurs. 

TECHNOLOGICAL INNOVATION 

3311, Chisholm, D,, "Innovatiun in Action; Researeli and Developmunt*' Vita/ Speeches at 
tho Pay, V, 39, no, 4, 1 December 1972, pp, 103-107, 

Describes the RStD laboralury as a "people machine for cruaiing innovjiions . . 
and delincaics lb': sLup^by^step system approach to sum^sfuf innovMion; 
emphasises thai "since R^P is an Invubimcni in the f^uiurei success consists of 
meeiing iomurrosv'b needs, working under tomorrow^ conditions, and success will 
be fTieasiired against ihe expuctaiions of lomorrow's customers"; dibcusses the 
importance ol iho function of choice in the innovation process, notinji that 
"making the right choice demands comprehensive, alUindusive thinking capable of 
welding logerher the technical reality, the production reality, the reality of the 
market place, and the reality of social wants"; stresses the impprtancu of 
identifying current and future consumer needs, CNaniining social irends. and 
keeping abreast of technical progress through participation in the warldwide 
exchange of iecnnical Information, 

312. "Federal Labs to Validate Performance of Inventions", Machine Oc-iign, v. 44, nu. 31, 
28 Deceniber 1972. p, 4; see also Chemicu! EnghwcrinQ Nww^, v- 50 no' 50 Vl 
December 1972, pp, 8^9. , , 

AnnounGes the selDction of the first project in the National Science Foundation's 
Rt^D Incentives Program, Which involves the use^of Federai laboratories to validate 
performance of technical innovations aimed at 'the cMI sector ; first experirnents 
will be undertaken in those Federal laboraiories already equipped to make ihe 
kinds ol tests contemplaied and the starting group will include NASA; among the 
criteria an innovation must meet for testing are: ( I) ii must have the potential for 
advancing the state of the. art; (2) there must bo a strong or potentially strong 
publit benefit from the idea or pruducl; and (3) the normal markei mechanism is 
not 'vorking io advance the idea or product, 

113, "Phyiics and Physlcisis In Industry: Two Vicws"^ Phvsks Today v 25 no VI 
Nuvembur 1972, pp. 73^74. ' • , ■ , 

Describci talks given by featured speakers at ihc annual meeting of the American 
Insliluie of Physics Corponiie Asiocintes in Washington, D,C,, September 1972: 
one discussing the National Science Foundation's Expcfimcntal R&D Incenilves 
Proiram which is aimed at devising and experimenting with ways to ovorconvj 
"blockages" that now slow down or prevent flpplicailon of science and technology 
in induitry and govmimont, the other dealing with methods to Improve the 
employment outlook for physicists in industry, and discussing the diffiailtieb . 
encounlcrcd wiien introducing a new technology. 



3314. Simpson, R. O., The latent System Kcyitone to Tuchnological Proyross". Rgmarki 
before the American Patent Law Aisociation, U.S. Dvpariimnf ol Conmwrcc News 19 
October 1972, 1 1 pp, ... 
Mr. Simpson, Acting Assi&iant Sucrcinry of Commerce for Sciuncu and Tcdv 
nology, reviews the neuti for eoniinued .uchnoiogical innovalion osvlrig Ui 
increased iniurmuionnl competilion and increased demands fbr high lechnology; 
discusses the Governmenl's ExperfmeninI Technology Incentives Program, and 
other Governmeni inceniives for iechnoloylcal innovaiiori. including thai special 
prierliy be given to the processing of applications for paienu which cotdd aid In 
curbing unviionmental abuses. 



TECHNOLOGY ASSESSMENT 

33 15. "Kennedy Moving Ahead with Technology Office Plans", Sdencv ^ Gmvmnwni 
Report, v. 2, no. 16, 15 November 1972, p. 7. 

Discusses aciions being taken by Senator Kennedy (who i^ vlriiially assured 
chairnianship of the OTA Board) and his aides to lay the groundwork for the 
OTA; e.g., a Kennedy emissary has askcH the National Academy of Sciences and 
several professional societies to suggest criteria for membership of the advisory 
council thai will serve the Board, and the .National Science Foundation has buen 
asked io suggest areas ihai merit high prioriiy Ibr study; presents a staiemeni 
refleciing the Nixon Administration s view, namely: thai "luchnulogy assessment h 
a vital component of lechnoloyical progress" but *'h should not become an 
instrument of technological arrestment*', and ''properly conducted ... it could be 
highly ofleciive'V 

3316. *'OTA Taking Shape", Nuiurt/, v. 240, no. 5381, 15 December 1972, p. 375, 

Descrihes the efforts of Sen. Kennedy, who will be chairman of the Policy Board 
ol ihc Ollice of Technology Assessment, to transform the lo^be-establlshed OTA 
into an active entity raiher than the passive one prescribed in ihe legislation- 
mentions, the possibility of having ihe OTA Board hold public hearings and 
appoini ud hoc panels to study specific issues; sugyesis that I'ormer Congressman 
Daddano may, bo offererl the dirociorship of the OTA. 

3317. "Lack of Money May Delay OTA Startup", Science d Govemmont Repori v 2 no 
18, 15 December 1972, p, 7. 

Points out dial although the authorization for OTA was passed toward the end of 
the last Congruss, the measure came along loo laie for any action on the 
appropriations bill to provide operating funds (set at up to $5 million), and thus 
stanup of OTA may be delayed until spring; identifies the fund^scuking Qplions of 
OTA supporiQr^: (1) to sock a special supplemental apprDprlalion when Congress 
convenes In January, or (2) to wait for a large multipurpose supplemental which 
usually comes up toward ihe end of April (the option most likely to bo adopted). 

3318. "hidustry Must Act to Iniure Strong Voice in Office of TechnuloEy Assessment** 
Imlde RdD, v. 1, no, 29, 18 October 1972, p. 1. , 

Suggests that the real power In iho OTA will lie with the Policy Board and the 
advisory council since they will select the projects lo be assessed and review 
assessment findings; tlic Board will choose g persons "eminent in physical 
biological, or social sciences or engineering, or experienced in administration of 
technology" for iho advisory council, and indusiry people could be selected, but 
lobbying would be necessary if ihey are to be chosen, ' 

3319^ ^'The_ Vista of ISTA'*, Asironaiftks d Aeronautics^ v. 10, no. 12, DecembQr 1972, pp. 

Describes ihe organization, powers, and objeci'ives of the new Office of Tech- 
nology Assessment (OTA) which, along ^Ith the formation of ihe International 
Society for Technology Aisessmcnt (fSTA), places technology assessment very 
much in the limelight; lists the members of the Technology Assessment Board, and 
speculates thai Sen. E, M. Kennedy will probably be elected by the 12^mcmber 
Board as its first chairman; rcporis that ISTA hopes lo spread ihe word of the 
impact of both man's hard and soft tcchnoloyy on his social, economic, and 
environmental welhbeini; luggests that technology assessment is a new industry 



thai might mean jobs for ihousanJs ul leyhnologiUs, 

3320. Technofot/y As^cs^nwni in Stfii^ Govarnmeni A Report on a Working Conft^rencc and 
RccommQndaiions for Aetloni Thu National Academy of Publfc Adminlstratjoni 
September 1972, 71 pp. (A.ailabic from Nalionai Ac.icicmy of Public Admrnlhiraiiun' 
1 235 CLinnccijcui Ave, N,W., Wasliiiigion, O.C, 20036.) 

Summarises }he discLrbsions held at ihc Conference^ which centered chiefly ori the 
eapatiiy of Siaius (eNCCUiivy ugcncies. the ornce of the Governors, and ilie State 
lugislalui^s) to conduct Lcchnology asscssmcni (TA), although 3 other topics were 
considered at some length; (I) the definition of TA when appN'od to public 
programs at the Stale levels (2) the need for TA in State goyummcni, and (3) the 
role 01 iniergovernmenUil (Kcderal-Sute) coypcration in TA; presenu panel con^ 
clLiKionb and recommendations far Stale and Federal action; includes G appendices 
comprising various paperb on TA, the February 1972 version of tlic bill lo 
esiablish an Office of Technoloyy Asbessmentj and a list of Federal ofTlcials 
knowledgeable about TA, 

3321. "RIsbBencfit Analysis: A Needed New Science", Machine DvsiQn v 44 no 31 
Decbmbcr 1972, p, 4, _ , , , . ,^ 

Presents views of Dn Phiiiip Handler, presideni of the National Academy of 
Sciences, concerning technology; according to Handler, more lechnology, noi less. 
Is needed if we are to prevent existing technologies from growing awry, and to 
correct the damage that has been done to the planet; Handler also cites "risk^ 
benefit analysis" as the single sktif most in need of cultivation, claiming that wo 
do not begin to know how to evaluate such things as nesv drugs, food additives, 
and environmentally related lochnologies so that hnelltgent decisions can be made 
regarding their employment. 

TECHNOLOGY TRANSFER 

3322. Tlw Nalionai Tedmoiogy Pmyraim, Uti fixation of /ndt/sity. Aerospace Research 
Center, 1972. (Availuble froiii Aerospace Research Center, Aerobpace IndListries 
Association of America, Inc, 1725 De Sales Su, N.W„ Washington, D.C, 20036.) 

Presents the comments of the aerospace indusJry in its asiessmeni of the progress 
of the Nixon Adminisiraiion in achieving its announced goal of applying the 
nation's space and defense R&D capabilities to doniesilc problems; the industry 
suggesih that if the Adminisiraiion sincerely wishes to reviialii^e science and 
technology for. civilian needs, il will have to di^fine specific goals and provide clear 
direction and greater funding; the industry also calls for a naitonal commiiment 
(similar in magnitude to past defense or space programs) that could be jniliated in 
such areas as energy, polluiioni heallhi and mass transportation, but stresses thai 
private firms cannot be expected to enter these fields on a larp^scalc basts without 
substantial Federal aid, 

33'i3. For ilw HQiwIit ol A/f Mankinii: The PracUcal Refurns Fran) Space hnmimcnt. Report 
of the Committee on Science and Astronautics, UJ. House of Representatives, October 
1972, 77 pp, (Available from Committee on Science and AstronauUcs House of 
Rppreseniatives, Washington, D.C. 20515.) 

Presents some 250 eKaniples of present-day and near-term future dividends and 
practical uses of space rtisearch and technology in 13 categories of aciivity, 
including communciations, weather fbrecasling, business and industry, agriculture) 
the environment, edueaiion, niedicinc, home and market place, and municipal and 
urban affairs; the most direct bonijnis are; international television relayed bv a 
network of communicatlQns satellites, and improved long^ange sveather forecasting 
through data relayed by meteorological satellites; satenitcH,' and remote sensors~, 
whtch monitor earth resources, the oceans, and the atmosphere provide benefits in 
several areas {e.g., agriculture, envirohmental proiection); some of the lesser 
known, but no less valuable, spinaffs include: new consumer products such as 
lightweight, insulating fabrics and nonflammable materials; many new biomedical 
tcchnic|ues (e.g., for monitoring cardiovascular and pulmonflry aciivjiy, and blood 
pressure); and applicaijoni of space lechnology In solving problems in the public 
sector; the Commiltee concludes that the many benefits already realised, coupled 
with those in sight Ibr the near^orm future, give promise of a continuing and 



3324. "'Urban Labomiory' Usqs Space Engineeriny Tt'chniques"- NAD Ahnnfycnicni Piuvsi. 
V. 2, no, 6, DQemibtT 1972, pp. 900/ 

Dystribus jn uxpufiniLMU in pulling udvancjud leulinulogy lo work lo sulvc urban 
problcMVis boing conducU'd in Taconiai Wasliingioni workirig in parinersliip on ihu 
projcclp ^uppnfiud by a small grani irom thu National Scienci? Foundation, aa^: (I) 
ihu Univur^jiy of Wahhinglon Graduaie School o\ Busincbb Adrninibuanun 
(rocusini' on pu^siblu changus in ciiy guvernnieni organ i^ai ion); (2) Hoeing Co'., 
^vhlcli h adapiing aurospaco knosvlcdye In unginuurrng and byblum^ appruacli In 
urban problemsi and (3) Taconin BOiUbuilding Co,, which h working svidi liu' uiiy 
to duvelop a new muliibcrvice harbor craft to ruplacu Taconia^s old riroboai; iii 
addiiign 10 flghiing fireS; ihQ now graft would b^ equipped for patrol and seuuriiy, 
jjolluiion t;onirol (including oil spills), and ru§cuc and salvagLv 

THAILAND 

3325. Workshop on Schna? Plunning atul Policy In Tlwllcmd (Baiiykok)t 3-6 ftiiy 1072: 
Annual 'Riipori, National Rusoareh Council of Thai land j 1972( 49 pp. (Available from 
Board on Science and Technology for Economic DcvclopmcMU, Office of the Foreign 
Secretary J National Academy of Science^, 2101 Conblituiion Avc^ N,W., Wobhingion, 

Reports on the activities of the Workshop, sponsored joinily by die Naiionrl 
Research Council of Thailand and the UJ. Academy of Sciences, and du^cribeh the 
focus of die VVor.knhop discussions: (I) human resources and the devclopmeni ol 
sciencu and lechnology in Thailand; (2) insiluuional basis for the devclopmeni of 
science and lechnologyj and (3) cQordinaUon and planning at sector and national 
jyvels of die use of scientific and technical resources for sectorial developnieni; 
presents general findings and recommend a lion s, as well as those of the working 
groups in the S individual sectors: (Industry and Enyineerhig; Natural Resources 
and Utili;inlion; AgriculLural Production; Mgdicinej Public Moallhj and Environ- 
nicnial Quality; Academic Science). 

TRANSPORTATION 

3326. "Schools Get Dollars for Transportation Research", Machine Dcsiyn, v. 44, no. 26, 2 
November 1972, p. 4. 

Announces a nes^ proyram being funded by the Dvpartment of Transportation to 
Increase the involvcnient of universities in ilic sohuion of transportation problumSj 
to stimLilaio innovation, and to advance the scientific fields relateti to transpurta- 
lion; DOD also hopes to "encourage the development of interdisciplinary teams 
frcim the social, ecological, political, economic, and legal fields working wiUi 
engineers to help solve the most pressing transportation problems at all levels of 
goverhmein"; the program, with a funding of $400 nijilion fur FY 1972, wiN 
support problem-oriented transporialioii research by faculty and graduate btLrdcnts. 

3327. Mumford, L, "Why We Musi Get Back on the Tracks", Congrcsslonctl Record, v, 1 IB, 
no, 172. S November 1972, pp. E91 03^9101. (Reprinted from Sunday Stai and Daily 
News, Washington, D.C, 23 July 1972.) 

Delineates the proper^ role of the railroad in the U.S, passenger transportaiign 
system, and outlines the steps which musl be laken lo rebuild a balanced 
iransporiaiton network: (1) revise priorities in ininsportatlnn, and turn the Federal 
funds alloiied lo highwayi over lo rebuilding of the entire rail network; (2) restore 
as many passenger trains as there wore in 1950; (3) banish trucks and trailers from 
ail public roads, urban or rural; (4) phase oui passenger and freight jumbo jels; (5) 
allocaie public funds not only lor redesigning and manyfaciuring rolling stock, as 
^ well as for repairing neglected equipment, but also for training and roasscmbllng a 
new pncralion of railroad workers and regaining iradjiionaj know-how lost wilh 
the pensioning off of eKpcrlenced workers; and (6) reduce the high deaih loll from 
auloniobile accidents by lessening needless molor travcL 

3328. Thorpe, B. £, "Northeast Track Improvement Plan May Signal New Fcderai Role in 



Rail Operations", Nuiionut jaumal, v. 4, no, SO, 9 DeccMriber 1972, pp. 1883-1888. 
Duscribcs ihe TransporUition Dcpariment's plan for upgrading rail facilitius 
(prcscnily osvnud by Pcnn Ceinral) in ihg Norihoabi Corridor (Involviny an 
cxpendiiurc of as much as $800 mNllon), and thuir poienlial offeci on rail service; 
presents thu views of railroad Industry representatives as to implications of ihe 
plan for the rust of the railroad industry (possible future action involviny other 
companies, or rail facilities in other parts of the U.S.); describes an alternative plan 
proposed by Senators Hartke and Wcicl^gr, which galls for uxpendilure of $53 
billion over a 13-year period (1) to improve existing track to allow faster tiavel by 
1976, and (2) to develop a new 400-mph train that would cut travel time to 50 
minutes lor each leg of the Washington^NQw York City-Boston route, 

3329. ^rancse, A, ]. (Ed.), Nqw Pmpecihm in Urban Transportation Rem/nh, D C Heath 
and Company, Ldxington, Mass,, 1972, 272 pp. ($15.00) 

Presents rusearch findings in terms of overview, models and decision making; 
provides an overview In Chapter 1 in which systems analysis is evaluated as a 
comprehensive means for IrEcrrelating urban transportation planniny and research ; 
presents research findings rclalcd to the four most critical modelling areas for 
urban transportation (Chapters 2^5)- (1) land use, (2) trip distribution, (3) com- 
muting, and (4) aspects of the gravity model; discusses new work directed toward 
the problem of timing decisions needed for urban transportation planning (Chapter 
6); Includes a selected bibltoyraphy at the end of each Chapter. 

3330. "Court Kills Pittsburgh Super-Tube*', New Scientist, v, 56 no 824 14 December 
1972, p. 640. ' 

Announces that ihe Innovailve transit system for Pittsburgh, Pa„ already under 
constriiaion will not be completed ^ not because of technical failings but because 
of political corruption, *'a ham-fisted attempt to promote a locally developed 
technology, and illegal action by Wesiinyhouse Electric, the firm which devuloped 
the system". 

3331. Gwynne, p,, 'Transports of joy". New Scfentisi, v, 56, no, 819 9 November 1972 
pp, 347-348. - > i 

Discusses tlie resui^ycnce of inicresi in mass transit and the. increasing support it is 
receiving from Congress; describes unsuccessful efforts of Congress during 1972 to 
yet funds diverted from the Highway Trust Fund to support mass transit systems; 
describes tsvo mas§ transit systums presently operating: the BART system in 
Oakland, California, and the ''personal rapid transport sysiem" in Morgantown 
West Virginia, ' 

3332. "Rgmarks by J, H, Shaffer, Administritor of FAA, before the Comstock Club" 
Conyrmlonaf Reco/% v, 118, no. 161, 9 October 1972, pp. E8441-8443, 

Reviews tN historv of air transporiatton in the U.S., and describes modern and 
futuristic p.:ssengcr aircraft, including Boeing's 747, as well as the short- and 
vcrticaMakeoff and -landrag craft (STOL and VTOL) to be used In urban areas; 
discusses safety, airport location, and hijacking problems which are nosv facing the 
air systems and the efrorts being made to solve them. 

3333. Robinson, C. A., jr„ ''U.S. Presses SST Climatic Impact Study", Ayiation Wtel< & 
Space Technology, v, 97, no. 22, 27 November 1972, pp, 50-51, 

Describes the efforts of the UJ. Government's Cllmntic Impapl AsscssmsiiL Pro- 
gram lo obtain data necessary for the Administration and Congress to reach 
" operating regulations for SST*s which must be completed by 1974; 

Identifies the major task of the $21 million, multiycar study, viz., to probe the 
effects of propulsion effluents Injected in the upper atmosphere by a Tluet of 
high^altliude aircraft projecigd to be in service by 1990; presents a timetable for 
completion of the Progr.*m's activities, 

3334. Bwironnwniuf A sped s of the Superwnic Trunsport: A Recomrmndcd Pmgram for 
RssLW-Qh and Measurement, fleport of the Panel on Superionlc Transport inviron- 
mcntal Rw'search to the Commerce Technical Advisory Board U.S Department of 
Commerce, May 1972, 40 pp, (Available irom UJ. Governmeni Printing Office. 
Washington, D.C. 2U402. Priccr 65 cents.) ' ' 

Reports the findings of the Panel's study conducted because of concern as lo the 



cnvimnmenud Impncl of possible large numbyrs of flighty by Anylo^Franch and 
Russian SSTi; concludes that reliable daia arc lackiny'in curialn areas, and ihai 
dlrcgicdj niiision-oridnlgd research must be performed lo provide a basis for 
decision maljing; rqcommcnds ipecifig measuremeni proyrams, and poinis oui ihat 
It is imperative ihai iwo of ihesu programs - measurement of irace constiluenis in 
the slralosphcre and of the Iniensiiy of uliraviolei jighl reaching ihe earth'^ 
surfaee — beyin immGdiately. 

UNITED KINGDOM 

3335. Marstrand, ''Reorganization of Governmeni R and D in Bntain:=An Opportuniiy 
Missed", Science Policy, v. 1, no, 6, November/December, 1972, pp. 1,1*1.4, 

Analyzes the various reports on the organization and aeUvities of ihe research 
cQunclli, and on government R^D, by Rothichild, Dainton, and ihc Selcci Cum 
mittcc on Science and Teehnology; luygests ihai tha BrlUsh Govcrnmeni*s White 
Paper ("A Framevvorl< for Government Research and Development'', Issued 19 
July 1972). will do liUlc to Improve the organlzailon and use of science In Brlialn, 
since it (1) endorses Rothschild's customer-contractor prindpld without allowing 
udcquato tirne for Departments to become organised as dffcGilve proxy customers^ 
(2) failed to outline a program for the devQlopmeni of total governmeni expend]* 
ture on scluncc, and (3) ignored the evidence and recommendations provided in 4 
reports by ihe Select Commit lee (on RSD, on n on reactor research, on industrial 
establishments in the Depariment of Trade and Industry, and on Ri^D policy), 

3336. "Making Amends'^ Nature, v. 240, no. J381, 15 December 1972, pp. 370^371, 

Raises questions reyarding responses by the. British Government and the Depart- 
mcni of Trade and Industry (DTI) to calls by the Select Committee on Science 
and Technology for the establishment of a Minister for Research and Develop- 
ment; discusses the implications of the DTrs explanation of how lis 6 "require- 
ments boards" will function, and its claini that the requirements boards will have 
responsibility for commissioning R^D at the DTI's own laboratories, nonnuclear 
work at the laboratories of the Atomic Energy Authorilyj and work of all kinds 
which IS now assigned to industrial laboratories^ universities^ and the Research 
Councils, 

3337. "DTPs 8 Per Cent Up Service to Rothschfld", Nussf Scimtfsi, v. 56, no 816 ID 
October 1972, p. 148. ' 

Ouil'nes the British yovornment's plans for adopting a Rothschild-style "customer- 
coniracior" approach lo part of jhe civil R^D program financed by the Depart- 
ment of Trade and Industry (DTI); describes the organization of S special 
"roquiromenl boards" which have recently been established, and delines tlieir 
principal uisk: to determine the objectives and balance of the OTPs intramural 
and, where appropriate, extramural R^D program in the relevant tochnieal fields 
and within the funds available, 

333S. '^Modest Shuffle", Nuiurv, v. 240, no. 5376, 10 November 1972, p. 62. 

Considers the possible consequences of Edward Heath's rearrangement of yuvern- 
ment posts for the new session of Britain's parliament, particularly the conse- 
quences for the administration of British science and technology; suggests that J. 
Davles' experience at tlie Department of Trudy and Indusiry shguld help hlni 
considerably In his new task of coordinating British government policy toward 
I Europe, since the most urgent tasks are grounded In industry and technologyi 
= describes Ihe urgent Issues facing P, Walker as the new Soerelnry of Stale at ihu 
Departmyni of Trade and Industry, e.gj (I) whoiher regional policy Is a device for 
ensuring that the present distribution of indusiry Fn Britain is preserved in* 
dejlnitely, or a means of hulplnu regions dependent on decllnlny Iridustries over 
their short-term problem; and (2) how best to strike a balance between the 
Department's aglivllies In R&D. 

3339, ''Birth of the Advisory Board for tlie RQiearch Councils'^ Nuiim, vs 239 no, 5374 27 
October 1972, pp. 481482. 

Discusses the views of the British Council for Science Policy (CSPj, which was 
replaced In November by the Advisory Board for Research Councils, whose 
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funciions are lo advl^y on civil bgiencc, on miUonaf and iincmnlional sciunei] 
aciivaics, on ihe allocalion of ihc U,K, science budgoi amcng ilic roscarch councils 
and oiher bodies, and to promQlc Ijalbon bulwgen 'thy councils and users of iheir 
research; ihe CSP coniends llial bCience must conipeie for fifnds w|ih uiiiyr public 
needs and ihai claims for such funds musi be judyed noi *'only on ihcir own nicril 
bui also in rclaiion lo ihe needs and objociiyes of sociciy"; ncvgrihdcss, li 
px presses concern thai Ihe planned expansion rale for science In ihe U.K. is 
Inadequate lo balance increased cosls, resulting in a real dccruasQ in suppgrl. 
3340. "Low Opinion of HIgli Tcclinology'*, Nvsv Sdvni/sl, v, J6, no. 825. 21 Decuinbcr 



Discusses a pamphlei written by j. jewks, published by the British Insiiiuiu of 
Economic Affairs, in which he argues that fear is the spur Ibr ihe U.KyGovern= 
mentis support for high technology, and that ihis is not only wrong in lisqlf, bui 
has more vvidespread cfiecls on society, such as the corruption of the civil sei^vicu; 
coniend^ thai innovation does nei coinc mainly from large organ Izationb, ihai 
u.xpcnditures on R&D do not coi relate with econumic gruwih, and that iho ''brain 
' drain" from the U,S* Is not ruaf 

3341. "Mobiiiiy of Scientists", Nuiurtf, v, 240, no. J377, 17 November 1972, p, 120= 

Describes the aclivlllcs of Prof. H, Bondl's task force on the interchange of 
scientists in Britain which is irylng to emulate the system in the U,S., wherein It h 
quiie common for scienilsis to move between indiistry, the university, and the 
government with immense benefit to saclety and eniplnyors/aiid without being 
deirinienlal to the career of the scienilsis; describes the basis for some reservations 
as u> the jsucccss of the plan, y.g., concern to whether a scientist leaving tliu 
university lor several years could regain his place on the academic ladder, and us 
10 the wjlllnyiiess of industrial ymploycrs to pari with their top people. 

3342. ''Nqw Concept Needed'VM//t//£', v. 240, no. S386, 10 November 1972, p. 65. 

Presents highlights of a speech by Sir Brian Flowers, chairman of the Science 
Research Council (SRC)^ at the 1972 Muiland Lecture to the Instiiiiiion of 
Structurai Engineers; Flowers calls for greater cooperation between university 
engineering deparimenis and industry, and for universities to run moru pusi^ 
experience courses in topics which the engineering Industry needs; Flowers also 
stated that the Engineering Board of the SRC is considering supporilng a PlvD 
with a new concept in engineering - that of "Total Engineering''^ wherein the 
Ph,D, would biudy design, planning, and operational management, as well as carry 
out some research. 

3343. Rmnnrli Assoctul/ons: the ChantiinM Ptilh^m, Centre for the Study of Industrial 
Innovaiion, 6 J Regeni St,, London WIR 600, England, 1972, 94 pp. (£1.0p) 

Presunth data on research associations in the U.K. coflected throuyh a survey, and 
discusses their iniplications lor industrial and governmental policy; attempts to 
identiiy the strengths and wyaknesses of the contemporary research association 
system, with the aim of providing a background against which the future duvelop- 
nienl of research associations may be assessed. 

3344. ''Brillsli Industry Cuts R&D", indmiml Research, v. 14, no 13 December 197^ 
p. 27. , ^, 

Cites a report of the National Research 8i Development Corp,, an Independent 
public body which prumoles the adoption by industry of new products and 
processes; the report reveals that the number of new submissions and proposals in 
the year ending 31 March 1972) from Governineni departments and research 
cciiincils dropped from 3fiS lo 309. and those from coiiipahies ducieased (rum 285 
lo 231; the report suygesls that Industry's Rm effort is not even keeping pace 
with the eflecis of inflation; and that ii periud of contraction of R&D may now 
liavo been entered; Q.j.A. Baid, the managing dlivcior, acknosvledycd, however, 
that rcceni uncertainly over the Corpoiaiion's future could have been a lacior in 
the decline in subniisslons Irom industryt 

3345. SdvNfUk Ri^mitvh in Ijrillsh UnivumUifi^ and Cotlvijos, l97i-72, Her Maie^ty's 
Statume^^Offlce» London, England, 1972, 3 vols. (VoL I, CfiJ5; Vok II, Cfi.aS; Vol, 

Provides In convenient relurunce forni the Iwm jnlurmation on resuarch being 
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undcriakcn In Brillsh i...!.Of^iijos, polytechnic^ and collcgy^ in iIiq fields of 
physical, biological, and bocial sciongcb; Vo/. /, Physka/ Scwncus. covers 3G 
subjccu, Indludiny mailiymaiic^, conipuicr ^ciency, physics, chumiiitrv, and ungl^ 
nccring disciplines, geology and ihg icchnologies of meuillurgy; Vol, //. Bioloykul 
Schnces, covprs a wide ficid of niuditine, inckiding rcceni biibjucis such us 
Inimunology, as well as ihe long^usUiblishqd biological sub|ects; Vol, Social 
Sciences, includes research troni government dcparimunts. nonnciidumic insillu- 
iions, and ihe work of Ph,D. siudcnis, covering 17 ippje^ §Lich at* economit and 
social liislory, law, induslrfal and social admin isiraUon, psychology, hunian 
geography, and educaiion; y?^tonsivg ^tibjcci indexes arc inuluded in each volume, 

3346. Delin, "Doubling Up", New Sciciilhl, v. 56, no, §14, S Ociober 1972, p, 4. 

Considers the problems posed by the vast Increase In the number of siiidcnis in 
higher educailon iri ihc UX.^dhQ number having more than dqubjed In iliu pasi 10 
years; outlines actions likely to be taken by Educailon Minlsicr Margnrul Thaicher 
10 improve the sliuatjon, such as irimming bagk expansion in ihc next 5 yearb, by 
channeling SDnio of ihe suidenb lo polylechnics, and impusiny on ihii imivursities 
2^year firbt degree eourses togoihcr with ihe idea of home-based sludy which ihuse 
courses reprcseiu 

3347\ '*mRC Reports'', Nuiu/v, v, 239, no. S372, 13 October 1972. p, 361, 

Prusenis hlghilghls of Briiain'i Nauiraj EnvironmerU Research Council*^^ annunl 
report, which gives deiails of a plan for eslablishlny a siornvsurge forQcasling 
system for the ^ouihcrn Norlh Scu and the Thames esiuary; reveals a conlhuting 
decrease in planklon numbers In the Norlh Soa and Norlh Atlanilc (possibly due 
la poll u lion), outlines the Council'^ work in soniQ detail, and reporls on the 
Council's 1971 expenditures, disclosing an increase in total expenditures from 
113.9 million in 1970 lo ,f:i6.4 in 1971 T 

334B, Wade, N,, '^UK. Environment Minister Deplores Rule by DQcroo'\ Science^ v. 178, no. 
4057, 13 Ociober 1972, p, 144; also In ilmutontmniul Science and Tccfwo/ocjy v 6* 
no, 13, December 1972, p. 1076, 

Presunts view^ of P. Walker, Brjllsh MInlsier for ihe I=nvironmenli concerning 
polluiion conirol, which reveal ihc marked difference in ihe aiiiiiidcs of the 
present Brilisli and U.S. admin isiraiions; persuasion, noi law. Is ihe approach used 
in ihe UK„ and there Is "no great struggle between govcrnnieni and indusiry"; 
Walker is against setting arbitrary pollution standards, prelering insluad lo ensure 
thai manulaciurers arc using ihe bust aniipolluiion devices available; notes that 
U,S. auiomobile emissions standards for 1975 have not been applied in the U.K. 
"because there is no curiainiy thai they are feasible'*, and Briuun's pulley h lo let 
a manLtfatuirer and a government inspector work out a scliedulu of improvements. 

3349, Tinker, J„ "Pollution Secrecy: Nanny Takes the Lid Off", New Sciantist v S6 no 
821, 23 Njivember 1972, p, 435. 

Discusses efloris by ihe Alkali Inspectorate to adhere to the policy of keeping 
secrel all polluiion conirul and emission daui which has recently been abandoned 
by Indusliy and government; reporls thai the Inspeciorale sitll believes that ihe 
data should be resiricted to ihose who can understand the impacts of polluiion on 
the environmeni, since even the exports are liable to disagree on IheBe impacts, 

3350, "lirhish Nuclear Kosearch Poses Tough Quesiion for Thai Nation's Guvernmeni" 
Imiiio RW, V. 1, no. 29, IS October 1972, p. 4. 

Reports ihal Brillsh companies are finding few sLtitbrs among l=uropo's merger- 
minded nuclear industries, that lutrope's sole Inieresi is in BrilainS nticlear 
research capablliileb, and thai VVust German and lapanuse nuclear InduHriwh liavy 
already tried to buy research on advanced reaciors at ihe U.K. Alaniic lliiergy 
Auihoriiy; notes lhal ihe quesUon dicing ihe governmenl fs whether tu atknv 
loreign research inveUmenis lo enter ihe counlryi and suggest that. If the answer 
is yes as gxpccied, Britain will become a nuclear R&P center lor llurope and ' 
Japan = a trend thai could carry over Inlo olhur areas since liriiain has a 
|yng*esinblished national laboratory syiilem lu serve many industries. 

3351, "U*K. Atomic- Eneryy Authority Selling Research", Inmh Ndri v. 1, no. 38. 20 
December 1972, p. 2, 

Reveals ihe Atomic liiiergy Auihorliy's (Al£A) plans tg bucume a nuiiur suppiier 
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of coniraci research to ihe European Communliy; reports ilKii tlie AEA*^ intome 
from sales of lu services loulied nearly $6 miilion hisi fiscal yuar, and thai a 
While Paper on governincni research (published in mld^Ducpmbpr) noi only givu's 
ihe AEA freuduni lu go all out in its eriori& io M ru^enrch, but cnuuuragi?^ other 
yovyrnmuni laboraiuHch lo do the same; this will mean siiff competilion for U.S. 
CQiitraci resQarch laboraiories hoping lo increase ihcir bu^ine^i In Europe, but 
high^caiibQr help with tecimicul problems lor U,S, firms operaiing abroad/ ' 

3352, A, J, Surrey, The World Market for Electrwal Pownr Equipment: RutlonulisaiiQn and 
Teclmkal Chanye, The Scieiice Policy Reiuareh Unltj %ok P Nufneld Buildhig, 
Univenity of Sussex, Falmerj Brighton, Sussex, BN! 9RF, England, 1972. ($38.45) 

Present a major siaiistlcal burvey of the U,K, heavy clecirical industry, logo! her 
wrih an analysis of the commercial, icchnical, and poliilcal considerailonsr deals 
with the challenges facing the European and British industries, and examines the 
policy implicaiions of changing markci struclures; includes deiailed nnalyses of the 
U,S,, Japanese, Swisi, and Wesi German heavy clecirical indusirles. 

3353, Sir Alari Hodgl<ln Calls for a Biulogical Cuiitre**, Nature, v. 240, no 5380 8 December 
1972, p. 313. 

Dlbcusses a suggcsilon by the Prciidcni of ihe Briliih Royal Socluty lo establi^ih a 
centre which svould supply bioloiical and niedical resoarch workers svith animals 
of all kinds, special chemicals found only hi ceriain rare plants and animals, 
culLurQs of ipccial^ cells, and special rescarcli aids such as labelled antibodies; 
dcBeribcs Sir Atnn's concern thai ilic National Environmcnial Research Council 
may suffer serious financial cuts as a result of tlie Govern men i's While Paper on 
\\8iD, with resLilling inabiliiy lo provide equipmeni for marine biology, yeophystus, 
and oceanography. . ' 

3354. "More Money for Cancer", Nature^ v, 240, no. 5375, 3 November 1972, p, 4, 

Describes reconimcndaiiofis made by Lord Zuckerman In a report on cancer 
research, which suiK^s that a sudden increase in funds for cancer research could 
noi be used efficiently in the U.K., bui "a sieady and subsianiial increase over Ihe 
years would probably yield valuable resulis"; Lord Zuekcrman notes that the 
planning of new resoarch should be govcrnod by 3 consideraiions: (I) because the 
basic brandies of bioniedieal research aru inierdependeni, one branch ishould not 
be developed at the expense of ihe others, (2) money alone will noi hiiy new 
Ideas, and (3) full training programs and the provision of career prospycis are 
needed to provide sciontijic ialeni of the qualiiy necessary to deal with ihe 
eKceptlonally. difficult problems associated with cancer rciuarch, 

3355. "Hopes Revived", Naiure, v. 239, no, 5374, '27 October 1972, p. 482. 

Describes levitalized hopes, following a visit to Britain by a dclegaiion from iho 
Soviet Stale Commit tee for Science and TQchnologyj for resuming coopci alion In 
science and technology beUveen the Soviet Union and Britain under the Permanenl 
Soyiei=UK Inieryovornmenial Conimlssion for Cooperation in ihc Fields of Applied 
Science, Technology, Trade, and Economic Relaiionsi points out that earlier plans 
lur coopuraiion by |oini workhig groups in specific fields and for exchnnge visits 
beiween British and Russian scienlisls and icchnologists have not been pursued; 
expresses liopc for an early meuiing of il\y Commission lo resumg thahu vcnUircs.' 

US,S.R, 

335G. Harvey, M. L., Gotire, L., and Prokofieff, V., Schnce and lech/w/m/v m on InslrunwtU 
oi So\^fet Micy, Munographs in International Affairs, 1972, 219 pp. (Available from 
Direclor of Publicaiions, Center for Advanced Internalional Studies, Washlnglon 
Research Division, Suite 811, 1225 Connccilcui Ave., N.W., Washington, D.C 2003rj 
Price: paperback, %AM\ hardcQvcr, $5,95,) 

Provides a dociinioniary and analytical accounting of the Soviol strategy for 
science and technology under coniemporary conditions, and of currtMit Soviet 
elToris to atiain bupromncy In "this main arena In ihe competition between 
socialism and capitalism", including "compeliliqn for military Buperlorlty"; 
examinus (I) the eoncern of the leadership over obstaclos hindering these Gflorl^; 
(2) measures being taken to overcome obstacles, including measures lo utilise more 
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effcclivGly foreign acgomplishmcnts; (3) the mounting allocation of resources lo 
sciQniinc-tQchnolQgical progryss; and (4) the ipecial attention Moscow Is giving to 
- Western concepts regarding science and technology as a unifying force; jncludus 
extensive icjccllons of documentary materiali from Soviet iourccs, 

3357, "More Engineers to be Trained", ScmiCQ Policy, v. 1, no. September/October 1972 
p,2.7. 

Announces that engineers will account for almo^i half of the 9 million speciallsti 
graduating in the USSR In the period 1971 to I97S; predicts a notable jncrea^c in 
the enrollment of studenu at engineering facultius for auiomaiQd control systcmSj 
applted niathcmailcs, electronics^ cyberneiicsj and nuclear physics; reveals that 
courses on the economics and management of enterprises will bo Iniroducod al 
engineering facullleSi 

33SS, Prydcj P, R.^ 'The Ouest for Environmental Quality in the USSR*', Amurlatn Scientist, 
V, 60, no, 6, Ngvember^Dcccmbtr, 1972, pp, 739-745, 

Diicu^bDb the problunis associated with natural rtbource utilii^atiuji In the U=S.S*R> 
stemming from poor managcmeni practices (e.g., wastes and loss of low=grade and 
secondary ores during mineral Chirac ti on ^ soil erosion stemming froni over cutting 
□r limber and poor reforGsiatlon, and air. and water polluiion); noic^ the simllririty 
of these problems to those experienced in the UJ., dosplie the fundamental 
ceonomic and political differencds between the two nations; describes efforts of 
the U.SJ.R. to proiecl the environment, and the overriding considerations and 
beliefs thai hamper an alNout effort; the ecQnomics of environmeninl control, ihc 
emphasb placed on Industrial expansion, on economic growth, and on 
productivity^ undcrcvaluatiQn of natural resource worthy and faith In technology a^ 
a means of overcoming deficiencies In nature**; suggests that without a change in 
priorities the UJ.S.R. vvlll continue to play "environmental cniclvup". 




WASTE MANAGEMENT 

3359. Dial, C J., Nqw llK/tmlagm in Solid Wmie Managonwnt^ U,S. Envlroiimcntal Protec- 
tion Agency, 1972^ IS pp. (Available from Solid Waste Management Distribuiion Unit, 
U,S, Unvironmental Prolecilon Agency, Cincinnati^ Ohio 45261,) 

Describes the many solid waste research pro|ects being conducted , such as thobu 
directed toward (1) finding economical means of separailng the components of 
* mixed solid waste; (2) processing mixed solid wastes and cofiveriing ihom into 

ynurgy (for use as a supplcmeniary fuel, for generation of electricity, and for 
production of steam); also describes projects on collection and transporialiQn, 
ihcineratlon, and source reduction of solid waste; warns agalniit total reliance on 
new technologies, and stresses that responsible olTiclals bhoultl replace antlqunted 
systems, improve existing collection sysiems, md give attention to putting their 
systems on a sound manage mcfU basis. 

3360, ' "Processing Urban Wastes", Environmenial News, Environmental Protection Agency, 

Washington, D.C, 20460, November 1972, 2 pp. 

Reports that 3 nietropolltan areas = Baltimore^ Maryland, San Piugo County, 
California, and Lowell, Massachusetts - are developing new ways to extract 
valuable resources iVom urban solid wastes, using EPA grants totalling about 
$11,400,000; Qalllmore and San Diogo County will ttse a pyrulysls process to 
convert a percentage of Its solid svastes into synthetic "gas or fuel oil; Lowell will 
CKtract metals and glass, from Its own and nearby incinerators^ 

336 L Fliidleyj P.^ "Yuu Caii Maky Muney by Recycling Your Paper Wastt'", Corn/rmiomi/ 
Record v, 118, no. IGG, Part II, 14 October 1972, pp. E8643'S644, 

Describes the activities of the Alton Box Board Co,, a national leader in the 
collection and reuse of wasiepaper and paperboard In the manul'acturc of paper- 
board; reprinU a brief list of questions and nnswufs publlshod by Alton, which 
outlines the problems and opportunities In recycilng paper products, 

3362, Lesher, R, L,, * Tackling Resource RQcovepy on a National Scale'*, BmHmnmenUil 
Science sS^ 'lechnohgy, s/^Q, no, 13, December 1972^ pp. 1078»1081, 1083, 

Describes aitompls by ihc National Center for Resource Rucovcry, Inc, to hasten 
. the applications of ruiourceH recovery from municipal waste through (I) con- 



eluding thorough and syilcmatic iludios of available opcraiing systems, (2) 
sufvoying ihc quaMty and conteni of municipal refuse in rcprcseniaiive U.S. cliies 
(3) idcnlllying posbiblG markLni for recovered maicriaUi and (4) analy/Ing tlW 
economic sujidbii|i> of resource rucovuryj from ihe siandpainU of 'both 
municipaljtiQs arid private operaiors; describes receni developments in wasie coU 
lection, diipesal, and ireainieni icchnlqucs, 

3363. Kenahan, C. B., and Flint, E. P., Buruau ofMiim Rcseurch Pmgrwm on Recycling and 
D/sposaf of Mhwruh, Metaf-, and Energ\*-Bimd Solid Wastv^^ Bureau of Mines Infornia- 
tion Cireular No. 8S29, 1971, 53 pp, (Available from Bureau of Mines Publications 
TOO Forbei Ave., Pliisburgh, Pa. I52 !3,j ' 

Presents a HurYimary of Bureau of Mines in^housc research on the uiili^atlon and 
disposal of solid wastes, accompanied by an exiensive bibliography of related 
publicaiions; also dibcusses a conirael and grant program that supplements the 
Tn^housc research and aids in the training of manpower in the management of 
.mincral-j metal-, and energy-based solid wastes, 

3364. SQlId Wma Managemant Gfomry^ U,S. Environmental Protection Ageney, 1972 20 
pp. (Available froni UJ, Government Priming Office, Washington, D.C 30402 Price- 
30 cunib,) 

Provides this glossary to assist representatives of the various disciplines Involved in 
solid waste nianagement (e.g., engineers, planners, earili scientists, economists, as 
svull as businessmen In a variety of services and indusiries), and to define terms 
coming into use in the literature of solid waste management that may be less well 
known to government officials and members of the industries involved, 

3365. " Tim Solid Wmw Fad Book, Glass Container Manufacturers Institute, Inc.j 1972, 27 

pp, (Availnble from Public Affairs Dyparimeni, Glass Container Manufaciurers 

Institute, Inc., 330 Madison Ave., New York, N.Y. 10017.) 

Provides brief answers to some questions about solid waste (primarily municipal 
waste); what it is, who creates it, what the dangers and solutions are, and wlio is 
doing something about it; dcserlfies the composition of municipal waste and 
present disposal methods, 

33d6. "No Such Thing as Waste", Science Policy, v. 1, no. 5, Septymber/October 1972, p. 
6.1 (excerpt from SouJei New^^ 13 June 1972), ' 
Describes the new concept of waste now evolving in the U,S,S,R,; discusses the 
costliness of purification plants, the worldwide need for sulfur which is now being 
discarded as waste, and the need for dcvuloping closyd-cyGle production; describes, 
as an example, the experience of a plant, formerly discharging asbestos dust, when 
ii reconstructed its exhaust iystem, purified and reheated the recirculating air, and 
returned it to the production premises - this relatively simple measure provided a 
large profit for the plant, which covered all the costs of the modification and new 
procedure. 

3367. Sonw Aspacis of Plastics Waste Dtwosal, Interim Report of the Working Party on 
Duiighing for Dliposability, The Plaslics Instituie, December 1972,- 12 pp. (Available 
from The Plastics Institute, I I Hobart Placcv London SWIW DHL. England. Price i 75 
pence.) 

Presents data on the current and projected future quantities of plastics in collected 
waste, and describes the iialure of plastic materials expected to be employed in 
the future; discusses the problems of plastics waste disposal by current niethodSj 
the techfiical dirficullies associated with their recovery and reusc^ and the aspects 
of degradability; presents interim reconimcn da lions of the Working'- Party, ehioriy 
concerning actions. Investigations, and development work (e.g,, on techniques for 
recovery and reuse) that should be initiated to allyvhue the disposal problems 
associated with plastics waste, 

33G8. Piitmanj K., "Management of Commercial High-Levol V^mIq^", AEC News Maleaws 
V. 3, no. 47, 22 November 1972, pp. 7-10, " ' ' 

Contends that the Atomic Energy Commission and the nuclear power Industry *'do 
know how to treat and manago high-level radioactive wastes safely", and "that 
current plans are luch that all necessary aciions will be taken to assure that the 
environiticnt and ihe health and sateiy of the public will be protecicd from the 
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lime ihe commercial wabies are firil pneraiud in line uarly monihs of 1973"j 
describes ihu allcrnailve radiQaciivc=\vablc^m;inagQmetu :ipproachet^ ihai tlic AEC 
may follow, which fall basically into 3 caluyorics; (l) rcirieval sioragy, (2) 
pcrmanoni disposal, and (3) nuclear Iransmuialion Iq shorullvud ur nonradiuauitvu 
maic lis. 

3369, Carruihers, J., ''li Out of Sight Also Out of Mind in the Qi§e of Nuclear Wastes", 
SciaiWL' Fotum, v. 5* no= 6, December 1972j pp. 2041. 

Considers ihe pros and cofis as to ihe efiects of ''bpillovgr" from coniroversius in 
ihc U.S. on Canada's nuclear power prggramj sonie claiming that ii is a hindrance 
which is unnecessary since these conirovcrsles are inapplicable lo ihe Canadian t'uel 
sysicmj while olhcrs see a direcl benefii, e.g., from ihc of radioaclivu wasiu 
disposal; describes Canada's plan for sloragc — above ground m large, alr-coolcd, 
conereie mausoleums at a limiied number of iQcaiions - and poinls out ihe 
advaniagcs: e.g,, radioaciivc wasles would always be readily accessible, and con- 
centrniion ai only a few silos would lessen ihe problems of saleiy and security; 
stresses liie need for continuity of management of these wasles in view of the 
long-term storage, and suggesls thai ihc management responsibiilly should lie with 
■the federal governmenL 

WEST GERMANY 

3370. "DFG Annual Report for 197V', Science Policy, v. 1, no. 5, September/October 1972, 
p. 3.2. 

Presents details of Deutsche Forschungsgcmeinschafl's 1971 income (DM 383,8 
niillion) and expenditures on innovation and coordination in basic research; points 
out that DFG's total income was 20.9% higher in 1971 than in 1970, svhich 
indluaies ihc importance with which the general promotton of resciireh is regarded 
by the Federal and Lander GovernmcntSi and reflects the increased financial 
requirement for rciearch purposes In tlic unlvcrsilies; presenu a breakdown by 
scientific area of the research 'funds allocated (in DM million) and the increase 
over 1970 (in parentheses): humanities^ 63.7 (33.8); biosciences, 110,2 (39. 7)] 
natural sciences, 89,6 (31.0); engineering scldnees, 71.0 (1 7,9); and eiwlronniental 
research, 10.8'(g.l). 

337 L ""Reiearch EKpcnditurQ in the German Federal Republic in 1969*', Science Policy^ v, 1, 
no. 6i November/December 1972, p, 3.3. 

Presents mujor findings of a survey on 1969 research expendllures by Industry, 
covering SSO firms: (1) these firms, uxcluding the chemical Industry, spent ^DM 
SiOOOm on R&D, of which DM 198m wcnl to baste lesearch; (2) when figures for 
tlie chemical Industry wore included, then total MO spending Increased to DM 
7,O00nl, witli basic research accQUniing Ibr DM 368m; (3) 139 initituies spent DM 
310m on joini R&D, of which DM 58m went to basic leseirch; (4) structural 
steelworkj mechanical engineering, and motor vehicles and aircraft aecounied for 
75% of the overall basic research Dxpcndituros; (S) the major growth Industries 
svcrc cleeirleal engineering, precision instruments and optics, etc, and chemicals, 

3372. "DM7,6 Million for Scientific Libraries", Science Policy^ v. .1, no. S, September/ 
October 1972, p. 2,4. 

Announces the allocation by the German Research Aisociation of funds lor library 
promotion; these funds are to be spent entirely on centralized facilities for 
scientific libraries, joint library facilities of value to research , and model c^perl^ 
niunls for new developments, including in particular the use of data processing. 

3373. "Warming Up the Rivers'', Sciance Policy, v. 1, no, 5, September/October 1972, p, 2.3. 

Announces the allocaiion of DM 200,000 by Deutsche Forschungsgcmclnschaft lor 
a priority research program Inln the positive and negative effects of the healing of 
rivers and streams by power sLation cooling vvaior; the program will consist of a 
detailed Investigation of the physical, chemical, and biological conditions within 
the orbit of power stalloni already In existence or in the course of construction, 
to provide information on the cpollng, transport, and control of thermal effluent 
discharges, and on the possible biological, hygienic, and climatic consoqucncQs. 
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Naliuiial AsiiuMurViy jiiU hiiiii^i^uMk' CifnU'i 

(NAIC) ^ 1770, IUI4 
Nalmnal Rjdln Asliununiy OhsiMv,tiuiv 

(NRAO) ' 1770, 1914 
Radio iclestupt' ^ 1770 
Retenl advjnLL's - ^2^i2 
A lMOSPIfERIC bCIENCLb 

En^tU uf di<ilLJ^ba^u(^^, - 33H3 

Gluba! Almusphyrit Ruiyargh Pfu^fani (GARr) « 

1770, 1914, 2310 
Munhurinjjui ihi? alniusphLMt' ■ 2S?9, 25HO, 

2Sai, 2990 
Naliunat Cynlar lor AtniCisphLTk RL-suait,h 

(NCAR) . 1770, MH4 



Walter vapor rusQiirLh • 
WL-iiihyr niydil Itailun ■- 



, 325 I 



17(:.9, 183h, 
J 255. 299S 



2153 

1762. }Si6, 1885, 1914, 
21 SO, 215 1, 2153, 25H3. 258 J, 25B4, 25HS. 
2586, 25K7, 2821, 2988, 3989, 3283 
WUiilhuf saielllit'?. ^ 2JS0, 2581, 2990 
ATOMIC ENERGY COMMISSION 

LMbohUurii;s .md l.iUlilks - l8iCi, 1898, |9U1), 

2023, 2257, 2294, 3088 
Lii;k<nsin}j nutk'ar laciliiiE^i • 1827, I 

2257, 3290, J05B. JOHI 
R&D liro^ranis ,ind Dudjjet -- 1768, 
184 1, lUUU, 202J, 2239, 2340, 
ATOMIC INIJUSTRIAL FORUM ^ 3079 
AUS I RALIA 

CcinUnnn wL'.il III Si^iytiliMi; ■ifid lndysl!i-i| 

Rasfjifch OiKani^.itiun (CblRO) ■ 2991, 3992 
OrfiJni/.!lluri wl stierite = 3589^ 2991 
SUt'ntu pulky - 2588/2590. 2991 
bLkTiltiik i^yupuraijnn wiih U.b. ^ 1914 
AUSTRIA 

UduLaiiun - I 763 

Iniernaiiunai sticnMMt fcuypfialiun = 2IS5 

R&P . |7tiJ. 3154. 2155. 2993, 2994 

Stiencc pulky = 1 763. 3155, 2993 
AU TOMOUILES (swa AIR POLLUTION ^ molur 

vehick cmisiiiinM nco alsu TRANSPORTATIONJ 
AVIATION (wt ako TRANSPOR TATlON) 

At'fospdL'u indusirv 0174 

Air IraMk tonwul • 3U56,'2I09. 2! |0, 35J^ 

Cfuw[h mrecash - 25Jfi, 33 42 



132 



St'kfx;*? ft Jiev Rl^ks^t* ftjiir/ fh 'S 



IniUiilfi.il divi'isitiL.ijiiin - JP)7 
llHcin.itHiiKii iMilr .iful ifhlu;>lM.!{ t tMn|U- liiiun ■■ 
J<uM, JhJ-l, J7-I h 

FullMliiiii pMihlufil^ = Mil,, JH4=I, U^lj 
RiSIJ ■ iilM, JIM, Mul, J^lV 

^alclv = 4 / . Ml J 
^uhiitltL^ = J i rj. J 13 

^ , jyei i . Jy8 7 . i .U * . J iO 
V/s|fj|. . jiUH. .MhV, 35J7, ji.{2 
HANCiLADUSCIi 

luLhfUjIyfjy IfJH'ilci = i!5f3 
liLLQIlJM StlLNCL ['01 iCY . lyOJi 
UlOLOGiCAL bCI^NCLh 

Advjmt's = 2501, jgij^, jJHJ 

IJiijIiij^v ul huniJii tiiipulJliijn'. -■ \ lUi\ 

Ill's I iii ill- u| NiijIi'Liihii liitilijijy tMiriiiiil) = JU7T 

IfllL'ifl.itiufi.ii Mftifiiimi (MiP) - \n,-\, 

I77(j, hij-h 2^jyti 

IriU'fniiliim.il CiMilry ui Insuii I'hysiuhJMV Hiid 

LluI.j^v (Id PL} ■ hj^a 

Inleiii.HiuiUti tuuiiiJtutiun iri le^tLMiuh ■ JhM 
■jiiil .nnniiil disu,i>>ij ^h^Jiu^^ ^ JU/7 

!il<)l.oc;it.:AL iVAkj AKi: hi-t- NAiiONAi. 

SU.Ll(ill¥ ClWliik.il JfUl llmlipj|iu,i| 
W.jii.irt'} 
UlOMIiUICAl. RM) 

AiJviinLi's in iL-st'irrth .ind liTLhnulijjJv ■ JlsiS, 

Hid), nu\, jAtii, iSsj, j'.m 

AliiniiL tin's - IHJO, 2\f*}^ 

I uUi'iiil biiUjjiM .mtl piii>i|.iin>. -■ i7fjS. \luH, JLS7 
tif-iUu-ilt' nit'iliLiii linn pftj^iiiiim = 2i'>27 

intcf ir.Miijfiiil Luupwiiiliiin ■- 2\fi7, Jibj, .41.^7 
Mt'diLiil tlhiLN ^ I7bb. 2UAi, ilSH. 2\5'}, 

RuNOiiltli in i>iii!iiL'iJitiil L'ri^iiiL'i'iifit' -- "j|tV2 

U. ui Su^,!,L'\ !!iwditiil Lcniu! ■ i i 78 
HiKjII CUNTkoL {sL't l»0PULANON tii LuyiiiiU 
HRA/^IL 

I'tipuLltiOii ^ 2:\SA 

btiLMikt- iujIilv = 

Svivniilit t^upl^ri|liuI^ syiih U.S. ■ iVfi?, l*JfJj, 

lIKliAIN {sut UNIIhiJ KINGJKJM) 
iJUUOLi l«K K^D (sug KXPLNDilUKUb I OR 
K&IJ) 

HULCiARIAN ACAUCMV 0!= SLILNLtb ^ J'jyy 

CANADA 

Ai.i^k.i |ii[jL'lir!v i.uiiwt'fn's • 1758, 177^1 
Archt fL'suyuts h.ift'»|}UFiJiion -sV^kMn - 2\T2 
Lnmniunii .Hinn^ s.tlulMtL- ^ WUH 
LApundilLiieh iur R&D - 1775, ! 77i , 1777; 

3i 7 I , iUiJU, iO(M 
lMdM>.irii!l urjjjiii/iiiiun ^ itl07 
liilyinjiiun.il DuVL-iiipnitfni Rysi-.nth CvnUc -- 

MjiUHmui, lutJifiiwyl dnd iLiLMtiilit ' I7?5i 25yy ■■ 
Mifiisuy 01 bijiu Nil Swion«.iJ and TuUinuljii-y 

(MOSS ri ' Mm, Sim 

N.iliunai jiujh • I77S, 3Gu1 

Nyturjl fuMHirtC's ' \ 77'jt 2172 

Nytiu'.H ynurgy = SJljO 

R^U aeliviiiuH' I77S, |77ft, I77S, JOUS 

Kuly ul \\w «iimtisl - 2173 

StiwnLL' ijulity - 1775, 1777. 3170. 2I7J, 2il7. 

2S%, mT. mm. 2599. 30uo, 3001, unvj. 



.Mhi.i, M\i\.\^ iUOr. 
btit-JiiiiiL L!f!j|iiM,!iii_irj tulh U.S. = UH.HS. Jii.^j, 

.UN ^ 
I ctliniilti>.:it,i| InnLUdMuii - i7?S, 1777. l77Ji, 
JUOh, iUU7, Jilij 
LCMS C:OMMI fTLE ON lilt C:ilAl.l.LNt.l.h 

Ol- MODLRN SOCICIY) 
(JIUMICAL A Nil illQLOCilCAL WARrARf. (^oi' 
NAMONAL «*IXUKI I V) 

CMlLr. 

t)!Jvt'|ii|imiMii Lii ^t^LMItL■ jnd iothnuliiKv ^ MM) 
LdtiL.MiuM ^ I 7^1) 
CHINA 

LduLiitiiifi ^ 1781, 1782, I i A'I , J I / / , iU I {) 
rik-wi's ul Culiuul RwvnjuiiLMi - 1781, 1782, 

17^3, 1784, 2I7S, 2177 
LnvifimiTiL'ni.il tunLUfn - '2M\i 
liuju^ilii.il devulupini'rti - JUUy 
MuilUrnt' -- 1781, 1783^ 1784 
NuLluMi LjpjbiMllus - 1785 
Orgjni/jiitin ul Kionfet .irid tutlinuluj-y ^ 1781. 

!782, 1785, 1784, 3175, 2n6, AOm, jUlU, 

3 1 yy 

Rnlu ul tliL' itiynlim ■- 1782, 1783, 1784, 2tiCi() 
btiL'iilitiC tunpufjiiifn wiili |jp,in - 1785, r.?.l2, 

3 1 yy 

StiwnnliL LiiO|ii'urliui5 wiMi U.S. ^ 1785, hJUJ. 

I'iLH, I'iN. 21 74, Jill 2 
Sp.iLU iitlivfliL'Si -■ j(i| I 
COMttON (?,LL- COUNCIL iOR MU I LJAL 

IICUNOMIC COQi'tRAIION) 
UJMNill ILh ON IHI: CIlALLl.NfiLS Ol 
MUUERN SOtliriY (LtMb) 
LNVIRONMLNI - 1885, MIU2,3I84 
COMMON ftJARKK! (m'u LUROIMlAN 

ECONOMIC COMMUNI lYj 
tOM^HJNlUAHONS 

CihlL- hvsluni'. - 2181, 2183, ihtj^ 

l.ilftl-s iiii ■iutiuly ■ 2IK.^, 2548, 2h02, 2iiiJ3, 

In nihil jiL-,is -- 2fit)4 

In uiliJii .iig.ih - JIHI, 2182 

liitum.Minniil .hprvK = 3014 

bJtulliiu wsiunis * 2178, 21 7y, 21 8U, 2 18 1. 

3184, 2497, 2J38, 2bOl, 2605, 2fiOti, 
2ti(J7. 2^iP8, 2y33, 3Ufl8, JOS I, 3013, 3014, 
JDLS, 3lSli 3106, j2y3 
bkiunlMiL .iriil lyLlmlLMl ■ ^hQy) 
CUMPUILK bCltlNCL (nuu ,iIsu feoumry) 
As'ii'^hinLL- hi edut jtion ■- 22)1, 27r<'>, 3U3y 
titcth tin siiciciy - 42H2 
NBb C'lMilui itjr Cuin|}iilL-i StlLMtw jiiU iutii' 

iin|i»j*y ' lyiS 
Nilllurnil SuigiiLi? Fuuiidjliim piyMr'Hns ,mi\ 

Hhinh ■ i 77U.' |y hi, 2f>uu 
The uUimJiw feumpuluf ■ 2024 
U-^v hy Liislom iiuiope - 23UU 
IM' Ijy UtiCD LuuiitriL's ■ l7HC.ii 254b. .Ulllj, 
3017 

Uh- liy U.S.S.R. ' 2y70 
CONClKl-bbtONAL Rfll GRLNCE bERVlCL ^ 2iim 
mNSUMER PKOlECIjON - I^JIH 
COUNCIL POR MUTUAL LCONOMIG 

COOPGRATtON . 2734 
COUNCIL 01= fiUROPi! ■ RNVI KONMliN I AL 

ACIIVUlEb ■ 2207 
GOUNCIL UN liNVIRoNMENTAL gUALIiV 

ALilviiiyH = \M(i. 2140. 2280, 2287, 3127 

Annual ry|iui| - j8H5, 1886 

EvjIujMnn u! ' 1886 



Ur>iiirii/,ii|un Jful pn^iM*! ^ iHhfi. iS'Kl. 

CUliA ^ !?87 
C/ttilUbLaVAKIA 

_0f )4iinf/.itiun ijl stlt'fitt' ' tOIH 

R&i) putLTiihil ^ iblU 
DLPARIMtLNl 01 AUKItULlURh 

rnvirimnumt.il [i-su-irtli Idhoi jiuHus < l^'iN 

W.itri lusiiutte .itlivhit:^ -- J MO 
Dlll'ARIMLNl or IHLAKMY WAlLK 

RLbUUKCL ALMVIliLS^ JMU 
Ptl»AR!Ml:N| Ol tiOMMLRCL 

Lnviiufimt-iii,!! ry*ejfth l.ihuiiituiiL'-* -■ !.HyH 
RiHl) (iiaMriiMis iiiid Ijutijivi ^ I TdH^ JJ.iT 
Wiilt-f (L'Miuftt' .itliviliL"* = 2\-Hi 
IJtl'AKIMLNl or Dtl ENbt (wt? jIsu 
NA l lONAL bLtURM Y) 
Ail f iiriu usu ul iJiululvi't's iri pruiiuiurnL-iit = 
I llA 

t^nviiiifiiriunr,!! it'st'drtli Idhur.iiuiifs ■ l^^ih 
R&lJ pfij^idm^ jnd (iutJ^t'l - \7is-2, \7hH. !7fi'), 

2lflJ. 2M.b, >Hu. 2SH1 
Uiiivt'f^ilv ivNL-,irth |HUji[.i!i! = IUS5 
DEMAKlMLNr Of IfLAillK L DUCAT I ON, AN 13 
WLLrANT 
LnvifOriinyiitii! rusi-.irLh l.<l>ur>iluf ' IH^jH 
W.Uei rL'NiiUfty iitlivilics - 2\AQ 
PEPARTMENT OF MOUSING ANP UHHAN 

DEVilLOPMliNi WATUK RESOURCE 
ACTIVITIES ^ 21 -H) 
PLPARIMEN T 01' THE IN I ERIOR 

AlJsk.i fxiH'Mlw hluily -- I 75ti, 1757, 175H 
Lfivjriirinit'nhrl ru^trjiLh l,i|iyi,ilyrii'% ^ IH'JH 
RJnD pruMi.ims jnil huUKt'l -■ I7GS, J I ?h 
Wj(t?r lU'suuiti' .itlivhk's = il-lu 
PEPAK TMENT OF STATE - INTLRNATIONAL 
bClFNCE/TECHNOLOCV AFFAIRS ^ 11102 
PEPARTMEnT 01" TRANSPORTATION 
Lhvirunnicnl.il iL^iLJcth Uibuiiilurius < 
i li)jh Spti'd Grnund Ti'st Ci-niur = 2532 
R^Li proiir.irm ,mi| liusliiui ^ 1 7{>a, 2IUy. 2110. 

25.*3, 2SJj, JJ26 
W.Ui'r rt'sourtv .itHvUies - 21 -10 
PEV ELOPING COUNT felES 
Apfltculiyi al >;ii»wUi ^ JlH? 
Edutiiliun ■ \[Hi(t, 2J|2, i2^J2 
tfivirunmunliil iJrulik'ms ^ 270-li 2705, 2708, 

27Uy, iOJL 3|0y 
Ericrny a'suureus = 2lBb, 2\H&, 2260, 2M5 
HOud sOUrLi's ^ 2-1U& 

FyiLMjin aid tu ■ 171)0, I 7U 1, 2 lUU, 2 19 1 , 221 2, 

i02i, 3025 
Muy^injl - 27 14 

Inlurmatlyn sourct's ■ 2|S1>, 2580, 2612 
Nfi'db - 1967, 2ly0, 2615, 269^, 270B, 

271-ii 32H7 

OfKanl^jiiyn und man jjiL-rnuni ol scicncL' jnd 
iKhnoloMV ■ I7H7, \1M., \WJ, 1792, 1793, 
2190, 23SG, J020, 3022 

OfjJdnr^Jljon ul ihduMrV • 2\^1, 2614, 320? 

Pullutiufl prublums - 1^67, 21HS, 2693, 2ST9 

pupylaijyn - 2454, 261 I, 32S7 

State of btienco and lechnaloHV • lUfiO, 2171, 
2190,2191,2611,2613,2616,3034 

mfinigjl did to ^ 3026 

Tt'chnyluyy irdmltT ■ 17^0, 1788. 1789, 2101, 
3192, 23S6, 2493, 261 I, 2613, 2614. 261S, 
2616. 292 J, 2934, 2925, 292S, 2927, 29SS. 



29^6, JiM'i, MMii 

ii.b. invthlnRMlts ^ 3152 
DISASTER KilbLARCU ^ 191-5, J37H, J271J, 2^^\, 

3027. JQ2S, 3!f)S, 'A2H2 
rARlll RESOURCES TECIiNOLOGY ^AlLLLML 
SPACE) 

EARIIiyUAKE RE^EARCIJ i^^ir DlSAblLR 

RESEARCH) 
LAS 1 GERMANY ■ 1794, IKHO, JU29 
ECOLOGY (nt' ENVIRONMENl) 
tCOLOGV CtNTER = lEM 
LCONpMlC COMMISSION I OR LUROPL 

ENVIRONMENl AL ACIIVinES ^ 2208 
ECONOMICS (sL-L- SCIENCE AND ECONOMIC^) 
tDUCAIlQN (iify dhu ujunifvi 
fliL»ljuf?fdphy ^ 2H60. 3043 

CdlyjjL- Stiynti' ImprovC'niL'nl Hrujjrdn} (COSIP) ■ 
1914 

Ci^nlinyinj* udutJliun ■ 2(>36, J342 
Tlic Cunvgi^iun Ru^uaruh and EduLaiinii AlI ut 
1971 - IH12 

CoursL-s anU tufrityla ■ 1766, UOS, 1^09, iHlo. 
I.SI4, Iiil6, ISI7, 1942, 2199, 22D0. 2201, 
2202, 2203, 2204, 2213, 2214, 2408, 2457, 
246J, 2477, 2626, 2627, 262S, 2ti29, 2(i3l. 
3035, 304 L 334 2 

DL'vtlupini; tyunlrifs ■ 1815, 2212, 23fS6i 3292 

EduLaiiandl innyvaiion ^ IHlS, 2l9y, 2200, 
2201, 2202, 2203, 2204, 2207. 2208, 2211, 
221J, 2214, 2457, 2574, 262^, 2629, 2630, 
2634, 2636, 2^39, 3036, 3037, 3039, 3042 

EUuLaiiiinal fuwarch ^ 3236 

Eltuelsul tL'thnolu^y ^ 1813, 1814,3039,3236 

Enfyllmynli jn stiL'ntL' dntJ un>;ini;i;rmp ^ 1805, 
180(3, 1807, 1809, IHII. 1942, 2205, 220ii, 
2372, 2374, 2375, 2386, 2^05, 3038 

I'yderdl aid lo hiMfH'r edutarinii ^ 2209, 2332, 
275S 

Pgdurdl syppyrt ot aLddLMruL RMl ^ 1 76H, 1770, 

1808, 1907, 1914. 1955, 2210, 2316, 2332, 

2632, 2633, 2758, 2759, 2760 
Finaritinj^ ■ 1807, iHOH, 1811, lu42, 2746 
Ftifui^n sludunh ^ 2386, 3043 
Grailyaiu L'dyudliun • 1H05, 1806, 1807, 1810, 

181 1, 2200, 2207, 2627, 26il, 3031, 3037, 

3237 

In OECP fcyufilrius ^ 2174, 3031 
liiduslry's ralu ■ 2207, 2547, 3185, 3209, 3342 
Iniifueliondl luuhnulyjiv' = 2634, 263S, 3039 
Inlumdlinn.iil tfdutdlion fi'suurtes ' 3043 
Nyiiyndl Uuri^iy y| Siand.ird^t piu^ratlis ' I91J 
N.itianal Imiiiyiy ol Edutdlinn ■ |Hi3, 2210 
Ndliyrldl Seiunci' Fciyndjtiun inaj^rdnu - 1770, 

1810, 1812, 1914, 27S9, 2760, 3042 
Nurlli Ati,iniit TrUiUV Oryani/aiiun 1 ylluwshi|ii 

and Gfdnt!* ■ 1914 
Wurld Univcfiliv * 3282 

EGYPT - P0PULA4 10N * 2454 

ELPO (sc« EUROPEAN LAUNCHER DEVELOP- 
MENT ORUANISA I ION) 

ELCCTRONICS * 3272 

EMPEOYMENT (h-ii MANPOWER, TCcilNlcAL 

AND SCIENTIFIC 
ENERGY 

UilrliuKrdphy ' 1829. 2234. 2676, 2HhU, 3070. 
3093 

CufiH'r^atiun * 1996, 2i 13, 2222, 3231, 26J7, 
2638, 3644, J044, 3045. 3046. i047. 3051, 
3070.3282 

Cuiisumiiiiun * 3047, 3051, iimj, 3Ub?s, 3Ub9, 



t 



iu^i-^ ■- liils. isi'L iHjM, JhJi. iHJii, jJhi, 

.'.'i;, JJIK. JJJi^ JJJS^ .jii^ JJ45^ Jjlf,, 
j.'iS, JJ.liJ, Jii47. Jn^U. J|,.MK .'u.ll! 

^!i-lJ. Jh.|.4, JhM.J. Jh|i%, J(^7f,, J(iHJ, JfiSS, 

."'^^7, Ui.j.s, iOlM, n.i.sii, 4n5i. inSj. 

I iiviiiiniiifnlji uf|i'L|^,= |SM?, IHjJ. IHJ,?, jSJl. 
IHJ?, jSjf,. IS^M, lNh=I, JJJli, Jjjt. 

2112, jJJi, JJJ^^ Jj^i 

^^.Mp, JJ.Jj, j5i7, Jfi.|h, -r^iy, 

Jh4s, Jh.iy, i(,su, JhSh Jh7(., .ujs.i' iu^.i! 

J05f.. j(j7M. U Jji, ^ 
luL-U (suo I Uli.Si 

liiipiif JjriLy til ^ 2\ I k JJi=^ Jht*!, 

Jii^j, J(,70, jt!77, JIM'), ti)M^ .Hf7j 
il!fi?in.iiUjfUil i(?lit|jt>nslii|ss = JJUi. 2J!7, Jjhi 

iJ^lJ. jJ(.|, Jl».U, JnSl, jfjfi'j^ jiHO 
N,!i!iHiiii puliLV (sL-y SCILNLL ANO fiOVLKN^ 

MEN I n.!tiuii,!i L-iWf>;\ iiulitv) = iUS I 
Nudi-df (^t'tj NUCJ.LAK LNLKtiV) 
l'n\vi>i pLtiii ^iiinii {sec LAND MANACiLMLNj j 
KesLMuh fsriijyLU . jh7K, 2<!7Vi, 2tiHl), ! , 
ittHJ, L»(iH5, JhH7, JJjHH, jfiHM, MM*}. 

.UiSO, Ml/.i, MVi\, Mm 
Untufiu-niinnjl (h-i? UNLtjN VfIN I liiNAL 

f:NCi|Nj.LR!Nr. KOUNljAllON ^ iJh^j 
LNVIkONMIINl {sug .ihti tnunlry) ' 
AMNtuliurgN riilt • !77{]. L!J7I, ^jy.S. J^Mh 

HilHumr.tnhv ^ j.S5-l, I'.J.S?, I'I'.jJ. 

JJiij, JJ7%, JJ77. „MJS, Jfj'ltl, Vn'M , JHSu 
jHfiU, nul 

liii piilluliifn Liiniiul Jiul Ki^liV IHHS 
IH'M, Jfi-LJ, jXiy 

tiHiiitil iiri rinirniinu'nliil Ou.iliiv . 1*485 J7J^ 

UtiijiiHiiit clluLh ^ |j^ti7, iH7li IS7.i, 

IHHU, |yH5. iMH^, KiKU, IU*Hl, I 'ly I , JMIH. 
iJ75, Uijfi, J.I J 7, J.}J8, JH.^N, JS.4u] 

jii'ill. \ , RlSi, JUSfi, .n Ih, 4J44j_ 
Ltii^yULins ■ 175^, |?fil., |HJ5, i8b-l. 

li^OS, MJ7'L |yyj.3hlfi, ii7i, jj7S, 

^■^■^o, j.isi, J577, jfiMs, .^irji, msA, jim 

EtJuL.iiMjn - IHM7, 'J21J, 2'2^'\, 22HS, j_V2H 

2U2h, 212'], 2H{IS, MUWl, \\\]H, A\\2 

I iMlyi.il .iLliuiis ^ UHhO, IHHS, JU/^i, IM.^,?, IMHS, 

I'^ycj, jyyj, jnoj, ^37S, JJiM. 2-\2l. 's-l t8 
J7-lb, A2H2 
ryiluiiil rk'SL"iiiLli lirhoidlUi if>. -■ iK*»7 \HMH ' "M 

tsln^srfiy - 2h)i2 

inipMLi ui ihiiuvL- ^ jyy.i 

Iniji.iLl nl ujtk-iy - ISfU, iHhJ, lHh.4, IHIj-I. 
lSr.5, IH«ih. IKi.7, IMfjH, tHhU, IhVu. IH7I; 
IH7j, |ij7j^ IH7S, mA, mh-. m}', \^\)A, 
joy;». ;>j7u, 22i\, JJ72, jj?^, jji.i^ 3^75' 
2jlb, 2277, J2UA, 2An, iMA, 2hy^, 
2bW, JKm, 27i\\, 27uy. 27Lli, 2701, 212^, 
3108, Jll J, 31 M. A]\A, U IS, ji i?! .4118 

lilipjcl ni iST = 

Indusiiy .icMoii = IHSy, IMHJ, iUfid, |y8S. 10*)! 
DM?, i.i;?h, 28J(,. Wl. ' 

3j.|y 

Inhirmjiiun stHiftt'S - ij.lU. 2i5 I 
liMuii»,!iiun.|t vunnvrdliau • I85b, 1857, ISSK. 

1860, i8ti3, \H7A, 1870. 1877. jH7S, 
!87y, IHHl)/i88S, ly02, Vmi, 2IUK, JJf,4, 
JJbb. JJbu, J^u7, 22bh. JJuy, JJ73! JJSu] 



JJHi, JJHJ, JJH.4. J.| UI, jii^M 
2\i'iti, Jim, 2}ii7, J7|l), J7| 1^ J7ihi 

JMm^ JTJI, JJi^-i. Ji)j,|^ i||j5^ iMi!>. 

-^iiiy, tMu, [ I i_uHj, .ns.i, iji.7. ijMj 

lr:|LM!i.tliiiiMi l.rivifiiiiihi>n| I. vjumj Muii. H'/i ^ 
J /IJ 5 

t i?Mi!>l.iiii!n hir puliijiiijn Lunhol ^ IHJ7, |S75. 
18/fi, |fi85. \H'l2, iHOj, 1 8114. 18^5. 

iMyh, lysj, IU85, lUHV, hiyii, J2HH, jjsy, 
iJMU, 2l\)\, jjyj, j=ua, 27jii jTJh! 

J7 J7, j^.i I , mA, i I Jj, i I J,}, i 1 jif, j I J7, 

i^jy 

l.tUi'il.iiivi' Liiriiininuu uii ihi' LflviiuJiilioril 

{lluu'iL- ill Rt?pfe?.L-i!!,i!!vi?\) ^ iHy.}, J722 
Niilitjnai tnvifurlmenljl iMity At i (suu 

bCltNCE AND LAW) 
Naiiun.il pniky - luH.*, lyS4, |yy6. JUUi, 

JI*J8, y.j28. JH^y, IHAii, j85S. 305 4 

l^-jy, j270, .U4H 
N ■yfdl »i,i/jrd',- 2J78, J27y 
^ iirJt rc?iuuiLL-N- iHly, IHiOi INjj, ISfjJ, 

186-1, lHt8, 1 87 J, 1874, 187(:., 1877, l,H8tl. 

1885, lyyj, 19%, jgis^ jusu, 22ih, 

2AM, 2AiA, 2A6A, 2AAQ, 2AS\. 2A^i^, ^855* 

2M5H, 285y, jUdy, jyH3, .iO.i.ii mu, 
itij, ijjjb, j'Jh?, jifcy, .rj?u, .^27J, J 3s 2 

Njiiundl Stiuntt Kuurnj.iiioii pi{jj!riim\ - |y|,} 
I'ublk LuniiLMri -- I86j, |87J, 1K85, lUS-}, |yH5, 

lysG, iyii7. lyyj, 227'i. 2J75/jj7(i/ J277.' 

2j2H, '2ASB, 2700, ^702, 27Uj^ mSi ^ 
Ni!iD firujeiU - 2717, 2!!Q(i^ 3122 
Ru-^uMfLf m.in.ij4LmL>n! -- j2[,7, J26y, 327y, .iJMJ 
SldFiihifd?^ iind ry}julj|iun ^ 1827, 28.U, IH7(j, 
IH85, |y8;i, iy84, ly85, 2UUl, 2002, 2JiU. 
2Hi7, 2838, 2841, 284 2, 2y{iy, 3 240, 324y' 
Sijii? .ind lotji jcjjvlUtH ^ iSH5, \HH'), |y85, 

20y|, 2U02, 2277, 324y 
k'trmulujiy .isseiimufil jrU ilU' unvifiinniyin - 

20yj, 3Gyy, 2457, 326G 
UN. CunlLTyfiLe, IU72^ 1876, 1877, 1878, 
1879, [8H(j, Ids I, lyOi, 2 J74, 2lmo. 

328r, 2382, 22H3, 2704, 2?(lh! 2707! 2?D8! 
2709, 2710, 271 I, 2712, 2713. 2714, 2711, 
2715, 2717, 2718, 27|y, 3104, J 105, 3lOC..' 
.*I07, 3108, _3)Qy 
y.N, pm|!f,i!ris - j 1 i y 
Uflijii prubltm^* ■ I8jt}, I8S5, |yjy, lujo. 

2aay, 2275. 227 7, 2.151, 2715. ^34^' 
Willi?! rgMJuityN = ly8.i, iyyj. J 1 39, 2|4U, 
2141, 2271, 2275, 2277, 2555, 32!i8, 3282 
PNVl^CJNMLNTAL ACIIQN lOH bUKVlVAI. 

(tN^qij . 1888 
ENVIRONMt^J AL I'ROl l£CTtr3N ACl NtV 

(f:l'A) 

ALliviiks- 1773, ikf:^-<HH3, |H8J. IH8y. IHUO 
2QUA, 2134, 222H, 22U. ?Jj0. 2m, 

240y. 2417, 2.11 2420. 24.i6. 252b. 25ii5. 
2568. 3647, 'i&yo, 283{i, 2g.|8. 28sy; -'t}?^' 
^y7y, 3!2{i, 3122. jl27, 3235 

Air poiluiiun H&D - \7li, I88y, iy7s ly8U 
24 .i 6 

Ah Polluliuri ^IgthniLdl I nluf rnJiiun Cen k'l 

(Anic) . lyno 

Onviiunmenidl rystfdrth hlboi.ilurius * IHUS, 2720 
Nuisf tontrol dod abJiumunl lysi, J24fi. 3247 
OfMdfii^dliun jfid lunutjuns' 188.1, 1884, 1885. 

3131.3132. 
Ka^D hydHui . l7bS, l?7J, 1882 
Wdsll? Hi.indpmifni .ittJvffius - 3 4nU 
W.tiL'f |y!,otin.L' dwltviliwi - 1773, 2(39, Jl40, ... 



J4oy 

Wjtur pylluMun R^D • =*I20 
TROS (si>y SPACL - tMrlh ri'sourtes Mitlliius) 
LbRO Ist'f EUROf'tAN SPACE Rr-SHARCM 

ORGANISATION) 
tRTS hvv SPACE L'jflh ft^yyrLUs ^JlfMiiL's) 
EUROPEAN ECONOMIC COMMUNITY 
Enurjjy puMty - 2iQ2, -3QUii, JIJI 
EiivimnmL-nijl Jtriviik^s - 33(j7, JMI 
IntL'rcttjnp ol nriiti.'^siun,i|>i -- 

Ll txpuntJUyft's by Elll! n.iiitins ■ JJUVJ, 
JbJO, 27 ID, 3 IB. Jli I 
htioniMit ■iriil is'Llinltiil tutipL'fJijiiii ' 

JjUfa, nH), 27S U 2733, 2734, 

=il2y, jlil, ^133 
CURQPiAN LAUNCHER DLVLLOPMENT 
ORGANISATION - 2(j|5, ^M'iH, J I 

Jii7, sun 

EUROPEAN NATIONS 

Cofniiutur stiunLL' ■ '2M)Ui J0|7 
CugptrJiivu >ipduy p!ogr.in>^ ^ 3135, 3130, 

3137, 3 2y7 
Dt^lL'flsu uxpunUilurj!! ' 3I3<I 
Eiiurtiy poliLy ^ 3 MO 
MuillUj^Ljpl jriiijv rt'^UtiFLli ^ Mb\ 
NuLlyjf capjhiliiiiJs - ^301, 2303, 2728, 272^, 

2730 

Stlunty ptjlity = 32fi I 
Stii'fKU ft"iLMfLh cuuntih '■ 3 1 32 
Stientjlre jfiU lythnitjt cyupufdiiun - 2296, 
22')7, 22'JH-, 272S, 37j'J, 273U, 273U J732. 
2733, 3l2y, 3I3U, 3U2, 3135, J 13*1, 3M4 
TrjmpurtJtlun ■ 3h13 
EUROPEAN NUCLEAR ENERGY AGENCY ■ 272y 
EUROPEAN REbEAHCil AND DEVELOPMENT 

AGENCY 'ERDA) ^ 3133 
EUROPEAN SPACE CONFERENCE ■ 207*1 
EUROPEAN SPACE RESEARCH ORGANISATION - 
2055, 30lti, 2057, 217S, 2.1'Jy, 2S3S, 313(3, 
3I3B 

EXPENDITURES FOR R^O (sl'u jUq LQunify) 
Adrninislf,iliQn rL-quuiti If3r FY 107 J ^ ]7bi, 

I76y, 1770, 1771, 1803, 2iri3, 2I6S, 3172 
AliuCiiliDn^ |yr pjrtiLuUir pfy^fililib JhJ ^Udl^ * 
176a, I7fi9, 1770, 1771, 1772, 1803, J 1 63, 
J 164, 2165, 3166, 2167, 2I6S, 359-1, 2SU5, 

2602, 29 'JS 

By Guvufnmuni ^ 2IU4, 3196, 3594, 2595, 

2603, 2997, 2yyH 

By inUyslry ^ 1772, 1H03, 1942,3193, 2191, 

3197, 3205 
CivilUn Ri^D ^ 3174 

Dukmst' ^ 1769, 1774, 1942, 3173, 3363 

EllL'Lls of InlLiMun ^ 2619 

Eflutis ol economy - I79S, 1799, lUOS, 3193, 
2194, 2997 

Fert'td^i - 194 2, 2515, 3205, 325S 

GFjnii .intJ cunifjch - 1770, 1914, 1942, 2til9 

Intu'nUvL'b ^'1770, 1?7|, 1772, 1795, 1798, 
1799,3164 

Pyllutiun contryl ^ I^H5 

Mincrtils resL'drth - 3 I 76 
FACILITIES FOR R&D 

AEC Uburaldrk's - 1900 

EnvironniBnliil ruseyrgh I jbuf jiurlcs ^ 1897, 
I 2294, 2720 

Fori PLMrick tonvBrsiun *.1»99, 2343. 2765 

NASA laburjiories ■ SJO-I 
FAMILY PLANNING {n'y POPULATION) 
PEDERAL AVIATION AGENCY « 3247 



FLOLKAL CONI RALI RLSKARCM CLNrLK'? - 
1911, 3Hb9 

FLDERAL POWER COMMISSION WA.ILk 

RESOURCK AcilVlTllih ^ 314(1 
FLRnLI/CN {suv AGRICULIUNAL btlENCES) 
FINLAND 

Enviionnu'ntiil Lunirnl ^ 1901 

htignLU pnlitv - 3 145, 3146 
FOOU AND DRUG AOMINIS 1 RATION ^ 3UHy 
FOREIGN AFFAIRS 

lidUiKw ul triiUy ^ 1902 

Lil^i Lyrupt' CiiypLTalivy SLiUllLt- Pfii^iiih) - 371 
FiiftMjin CurrfriLy btiufHU MfnjiMm ^ 1770, I JO 
1914 

Gungvd Proiecol (swe also NATIONAL 

SECURITY ^ thcmrtiil md bjuloylLiil Wiif- 
Urti) - 1964 

Iniurfiiiliyfuil InililuU' u! Applied Syilefii', 
An.ilyM'* - 2111 

Muliinjljyn.il IniMluiiofi's 31H2 

Pfiviiiy inviimmun! ^ 3|52 

Tethnolojfy irjfislyr ^ 393 I 

USC/FAR mydfLli - 3151 

Vi>iils jnd L'^tliarmu^ ■ 1767, 1903, 1904, |9|4, 
3IJ77, 3309, 35SI, 27U3, 3013 

i-rance 

Ai!fy^P,!LU inUu'iiry - 3741 
Anf4ly^FrynLh CofiLitrilL' • 2124, 2534 
Mdmv In! R^P - 3312, 3153 
Cninmi^^jridi j ri',nt'rj*ii! A(uinj(|uy - 23 II 
Fi)i yi^M ir-idy ^ 274 1 
Nutluar yncfj^y ■ 254 I 
RSD - 336B, 3|5'l 

SciyniiliL Liiopyriiliori wiih U.S. ^ 1902, 1914, 
3314 

SciuntL' puliuy - MiOS, 1906, 190B, 2313, 33 hi, 

2792, 3154 
Spjty 4LMviMi?b ^ 315J 
FUELS 

Cojl Ji Jn L'ncrjfy syurLt - 2227, 322S, 3332, 
2239, 2653. 2654, 2615, 267B, 3053, 30S&, 
3061, 3066. 3070,3073, 309|, 3092 

Cenieryjiliin yl - 2234, 2235. 2517, 3063, 
3092 

Consumpijon - 2652, 3063, 3070, 3074 
Oi! JntJ gdb resoufcL's ^ 2216, 2217, 222B, 2229, 
2230, 2232, 2233, 2238, 2239, 2242, 267^, 
2686, 3053, 3057, 3061, 3064, 3065, 3073, 
3089, 3091, 3092 
ReservL' ^uppliui - 306 U 3062, 3066. 3070. 

3071, 3074, 3282 
TrJniporJaHyn ^ 3070( 3092 
GARP UeQ ATMOSPHERIC SCIENCES) 
GENEVA PROTOCOL {m FOREIGN AFFAIRS) 
GERMANY (ste EAST GERMANY or WEST 

GERMANY) 
G0VERNMENT=SC1ENCE INTERACTION (st'u 

SCIENCE AND GOVERNMENT) 
GREAT BRITAIN (see UNITED KINGDOM) 
HEALTH CARE AND RESEARCH 

Cfriiur for Law d.niJ Heahh Sticnces • 2342 
Cobii ' I9t8, 2341, 2344 
Erivlrenmental ha/afys lo hcdllh * 1919/3248 
Federal proMfams - 19 IS. 234 1, 2343, 2765. 
3766 

Medical cducaiion * 2344 
Rgmuic health care sviiem - 3177 
HELIUM * 3273 

HUNGARY RESEARCH AND DEVELOP- 
'MENT- 3180 



HOUSING 
Rurjl -- Jlijl 

Uflnii! ' 2\21, 2iAf\ 2}.U}, J?UJ. 

272] 

IBI' (si-u lUOLOUICAL btlLNCCb) 

!C:iPI: {si-v A[ RILA) 

INDIA 

A^Mi. tilly i .il rfiiintitiiUM'' - li t 2 
t.MinniLjnit.iiiuns ?.,iU'lliiu', - jl7'J, J,M7, S\h\ 
\.\.\ux .\\\im r |yj2 
MMii|iinfcui ■ I'ljJ. J7hH, J? VI 

NuLltJ,|i IMH-fj!^ ■ JllJ 

I'ultuiiijn pfuhlonis - 21 
KAI) ^ i/zi 

SieiinLL' puMty = JVu^, J7eiH, 27liM, 2l7ll. 277 \ ^ 
btiinlilic tfiiJiH-j.jlJijri wiih U.b. - I'/l-i, JOv? 
INI a KM A I ION ^iANAGiiMLN I 

jnd I fXilNICAI. INI Ok.V.AI K)N) 
Air rnllulidii luthniLiil InliMiri.iliiiM Q-iikM 

lAMTlCl ' I'.ihU 
r\ndiyUt..j| MtMhi!cjn|f!i;v inlLifmiMiiMi AriJlys!'* 

L'tnitir (AMID = i';i27 
ijiiiiiiiijfjphv = 2HU\J 

fiv □liCt) (.iuJnliiv>. ^ I78h, |mj.1. 2\is\i 
t.iimpUiOi iJu.iiU (NAS) hSJl., 
Li.HiiKMdIMjn m\\i S|iJm ■ JUll 
|ji«tliilii-ri I jlini! sysfufT! ^ l'^J^. l"J5, Ji)7() 

I lluL.iliiill |i> |,i|i,iii ^ I J 

I !.>f huiiiL' use =■ J!,S,i 

! Ui lutlWHijiiiiV ii^H'H-JlliMll -■ l!>^*-l. MJ^!.. JtiS't 
N^iUuriiil Cii.uj:ih>^it.ii ,sful Siiljj Uiit-^iihii li.iiH 

Lfniwi ^ JVV t 
N.ilh Si,it'iKu { iiuful-iliiiii j^i.iiih aflil 

i!ijin> - I 77Ui iMhi 
Naliejiiat liiiiini,?! tfihiim^iiinii Syiiui: - h 
biiiiilunni.in Itl-^lilutjiinS Siit-iitr i!!lnifi(.j{|nh 

I \i=l!iiiiM*' ' -77 5 
WLHltj Siivnti' liitiiirn-ilii'li Sy^^U'iii (IJNISlblj - 

(NILCiKAlLU flLOHAL (K.hAN SIAl ION 

|NU;KU3Vr:KNMrN | Al. ht lLNCi: PKOGKAMh ^ 
i/7U. nil'l. JJHdi 1^\1A. 2117, J77H, j77!>. 

m\ 

IN ri KNA IIONAL AIOMIL KNI RGY AUrNLY ^ 

INILRNAnoNAL SCICNCI rotJNOAllDN - 
IMA 

iKllLANii MAKINL KUhOUKt i;S L)|:V!J.()|i 

MLNI = n.H<j 
1^1 INlLRNAIIUNAL ?»L1LNlI. 

I OlJNiJA I l()N) 

I diiiiiiijii M'.'H. I'?J'.' 

iiil tiinuiliiJll mMM.i^LTnunl ' I'.'i.S 

N.iiiiin.fl iH>i,irn/,riiMn'' ' I'^J'S 

Piilk V^'ii ihnm I'Jiihc*. - H'.'S, H'J'i, 2''^l\ 

l*(»lliJlit)ii jiiurik'ijis - 2Sfi7 

KAiD LiLililie"* »iiiil .itllviliLH ■ I'lJS, I'lJ^i, 2.^>U, 
htiL-iiLi,' fiiiliiv . ,'7,Sij 

tstrlynliliL LuuisLM jMuii «.ili uiliLi tiiijuniu** ' 

I'J JH, :i I 'Hi ■ 
IcthfilLii! .isMsl.iiuv |i|i>i-j!.ilii - <()Jh 
U,S, Ui.it-li Uin.iUuna! btii^nti- l iiuhd.iiiuM ' 

rTALV 

Atiosiijfeif irtilu'.ify ■ 

DfU.!iii/,irinn jncj ii|,«nninc l/ir KiVfl = i'i.^lf. I'i-f. 



l'ii|lu|in!i |>iiihk-in^ " I'^'H 
bt^iL-nhlk KiupLM.ilii.iii U.S. -■ iHh! 

lAPAN 

liihitaUun ^ I'J.^J. M'M 

LruMiHimi'nl.i! rjink'tliipn - j*),^'. J.Uif). Jiiil, 

J 7 I i 
l:\lMij1'. = SWn 
\ ii!iMi;n t-i; till f Milk fiH.iliun^ = 
iDilii^lihil M!iJ,inii*,i!hiri - Jid:. 2MiA, JUii, 

l-I. 27\ \, ll)i2. j I'l'l 
N.iliiiii,!i L-gnk^i lui Dis.mii.'i l-'it^L-iiiiiiii ^ i I 
C^i.LMrkit<i,ijtliv -- SVil 
(Jfu.infifaiiun III siiiMiLi' -■ JMJJ 
l'i>llu[itMi piiihluin^ ' j7l.4 
l^ppukiliyn - J JfiO, J=i54 
MhVi - |7U5, nuu, imU, IM.M, JMpI), JifiJ, 

J.Ui.^, J5h^ .n*ij ^ 
btiuiUv £ iiLriki! ijl Uip.iii i Mi J 
SuPL-ike jinhiv ■■ } I'! I 

Stii-iiiMiL LiMPpL'tJiiiiM WriNi MjiiiLiiMl Lliiii.! - 
buiL-ii|i!k L*ji}|k'fii1iiiii U.S, - IHH^, I M . 

SuiL-iifslu LinjpLMuiiitn ftuli U.S.S.R. ^ I'l.^J 

-Sp-itr ■ILlivMii-'. - |'J.!J. ilM.^i^ ir'ij 

ItiLlmnkii^ita! infUiViiliiMt -- J51H. J7?i=i 

I I'LliMiiU.itjs ^j'.^i.SsiiiL'fil - I'MT JihJ, J^JV. 
j7H.". 

itJthruilcii?^ MMH^^Iui = J'ViJ.'! 
I.ANI) MANACILMLNI 
Ai;i uuliuiiii use ■- iSfi^S 

Al.isk.1 iiiid l^in.uh! pipoliili; - IT.S?. Jhi-S 
AUiskii pjpuliiii- ^ l7S(i, 1757, | /^N. I 77U. IShf. 

j|4fi. Ji n, Jl.jN, J5 7IK J577, JS7h 
Hililinf.hiphv -■ 1854, j?557 
t.ii.riLiI /ijjii- ii.=H!un - j85/, ,M J.| , 4 J.U. 

i iinviji^itin Jrtini [mijI lij suhlillijit um'^ '■ 2l\\\ , 
5JUU 

l-vilHiitiiin ■ IH.H, IHSS, I'JJ.I 

Nj.i!irin,|t pnfity ^ IH'M, JtiSii, Jj7j. \2m 

l'MpEil,iltt?n s\iAi.v ■- JMI 1^ Jnl^, jH57 

Mowgi pLiiil ^MiMii ■- IHJJ, !SJ4. |^5J5, 

ISJH, IH.iii. IHHs, HhiM, jnu, 2AiiS. 

2Ui'}. j(vl7. 2UA\i, 2i,?\, 272u, Ml? i, JilSS, 

MWi, MiA.i. Mm-.. \mi 

Sl.iii- Mini kit.il iUiiviii!"^ ■ \HH5. JS?7 
SuFiikt !i!ii5if!j? .jful ici-ljtiridiiiii . \ViA, 2ii7U 
\ AW ANI? SLILNLL (sc-ij -^t_J| Nt.i: ANh LAW) 
LII i: bLll Nt.LS (svL- lilULOniGAL hLILNLkS, 

iiKjMlllJltJAL Hk\i. ULALiin 
MANAC4I.MUNI or hi:ii:Nt:L ' i77u, l!n)7, \m\H, 
lyOM. Win, |tj.45, HHh, hJiV, HMK. M^o/ 
i'^lU. J.{(»5, Jiftfj. j,U,v, j.iiiM, 

2S4g. 2°H5, Jvgf., -j7m, 27mh 

lj\i2, ^\2i), :UUL 3202, i2{iJi, 

32U.j. jJU7, iJUU, i;;iu, J:74 

MANPOWhR, liiCIINItAL ANIi bCILN Mric: 
{sw-i: almi L!Hjii!ry ) 
UililiiJHrjphy ■ I'J-U' 

LUi/waMun ,ihJ Irdjniriy - IHlJ, 19*12, i'J'U. 

iy-i5, 2im, rmt, 'mn, isKh J.n:j, 
2S75., ;liH6, 257n. m)\, gHg.J. :^UJ5, 

LnvirnnmunlJ] Liifeyr', - ibOl, JHOy, JHU4, l^XiU 

In istivuffimijrM .!tyj|k:lc^ ' \\iA2, |y.}J. [1)45 

Ifiiyipviiiiiijl rvl.it iMiv* ■ J^EU 

KvLiiirtrisliip wiih uufpufdif iiiyttuiy - I'JlH. 
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Rclniinifm^ 2Q21}, JJSJ, 3JSi, 2Sb-\, JjHS. 

bjlJiies ■ lyijj, lU-Ki, JJ7n 

bupply diid Jgnund = \H\\, lU-iJ. i'JlJ, lU-M. 

ly-is, lU'ifi, iy>i7, lyus, jj7a. j^7!, jj7i, 

2M-\. ii7S, j.ny, J37?, 3J7H, JjTt), JJHI, 
2iH2i 2387, 27'm. 27»f7, J7'jH, 

37yy, J^UU, 3^g,1, 2HU5. JOJS. 32 I I. iJI 2, 
J2hl, 3215, j2iti, 3313 
luLhiiiLjl sgtiuiies ^ lU4a, J7U4, J217 
Uiiympluymt'ni ^ JTyo, 32I&, 3217 
Wumt'n in stitntL' and t^n^jintufing - \ *JM, ly^Uu, 
'i3Hg, 28US, J218 
MASbACi lUSETTS INSTi TUTE Or 
TECHNOLOGY - 2IUI, ilM 
MEDICINE (sL-u (ilOMEDICAL R&D OR MEAL [if 

CARE AND RESEARCH] 
METRIC SYSTEM 

EllL'tis on uspurl liilJu ^ I'j^y, i'JSQ, i'JSI 
Irt Prilaln - l^HH 

in u.s* - I'J^y. iuso. lyji, 23ay, J23i, 3222 

METROLOGY ■ 2SiO, 3B| I 
MEXICO- I7U3, 2^12 
MlLiTARY-INDUSTRiAL COMPLEX (syy 

SCIENCE AND GOVERNMENT! 
NASA {icy NATIONAL AERONAUTICS AND 

SPACE ADMlNlSTRATiON) 
NATIONAL ACADEMY OF ENGiNEERING 

(NAE) = 3277 
NATIONAL ACADEMY OF SCIENCES (NASI . 
Eiitei OR btiL-nwt' pplky di;Li-,jt5f!s ■ lyuy, 2yM 
|nigrnJiian.il Jtijviik's^ 235'j, 2777, 3012, 3277 
Njiiunjl ynvlrunrnun iiit iiibufjiorio^ ■ IBB7, 

iBys 

LI.S» aLii¥ilii;b - 3277 
NATIONAL AERONAUliCS AND SPACE 
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j-li.^, J^r.U, ;?Shl, JHiiJ, 
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SOIL POLLU HON (i.ut= ACjHICUL I UKAL 

M ItNCLSi 
bOU I i ! AFRICA ^ i2M j 
bUVILi UNK)N (u-i' LL^.b.Kj 
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20uj, 2(lb4, JOti?, JUOii. J4^»J, j?OM, 

J5jfi, JfiMd, JKMSj J'*.4i, jMiij M I I, 

J i J 
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bp.jtf K^ip ^ 3333, 3324 
Tt! LuuniL'iJLi urH'nipluynu'ni ■ 2525 
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N.itiun.il Tr.iibpfjri.iiion SjIuiv Hujrd - 2089 
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3jfiS, jM5, ^*Mb, jysu, Jy5h jM56. 

iJiS, J;5J6, .U.n, iiAQ, AMi. J.M}, J^U. 

kiKi} (IN t'uijnumy ^ 2SA0 
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} U A 

Swiwniiiit tuu|RM,!iiiJii wiih U.^.SJL Mbh 
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UNjlLD NAliUNS 
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\h'I7\ ]b'1h, lS7y, !NSU, IHhl, IHh.^, iViJj. 

JJ7'i, J3«[, JJh;?, 22^i, 27uA, 27i\5, 
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U.^ <MJH.J)f!li Al SHKVLV I.ANIIlUUAKl. 

KI.?»{=AkC,l| h.'f .iU.i I3ISAS I LK 
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Inii'ifi.piiiiijji MirfilMit t,iii>pri,!jiijri - JUuh i ;S!, 
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